U.S. Department of the Interior 
U.S. Geological Survey 


MINERALS YEARBOOK 


_Area Reports: International 2012 


Africa and the Middle East 


Volume III 


Geese Google 


UCSB LIBRARY aug 10 2015 


OVT PUBS DEPOSI 


U.S. Department of the Interior 
U.S. Geological Survey 


MINERALS YEARBOOK 


Area Reports: International 2012 


Africa and the Middle East 
Volume Ill 


U.S. DEPARTMENT OF THE INTERIOR 
SALLY JEWELL, Secretary 


U.S. GEOLOGICAL SURVEY 
Suzette M. Kimball, Acting Director 


UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON: 2015 


Manuscript approved for publication on May 21, 2015. 


For more information on the USGS—the Federal source for science about the Earth, its natural and living resources, 
natural hazards, and the environment: 
World Wide Web: http://www.usgs.gov 


Telephone: 1-888—ASK—USGS 


Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply endorsement 
by the U.S. Government. 


Although this report is in the public domain, permission must be secured from the individual copyright owners to reproduce 
any copyrighted materials contained within this report. 


Suggested citation: 
U.S. Geological Survey, 2015, Area reports—International—Africa and the Middle East: U.S. Geological Survey Minerals 
Yearbook 2012, v. Ill, 412 p. 


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Internet: bookstore.gpo.gov Phone: toll free (866) 512-1800; DC area (202) 512-1800 
Fax: (202) 512-2104 Mail: Stop IDCC; Washington, DC 20402-0001 


ISSN 0076-8952 
ISBN 978 1 4113 3677 3 


Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the worldwide minerals and 
materials industries during 2012 and provides background information to assist in interpreting that performance. Content of the 
individual Minerals Yearbook volumes follows: 

* Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral commodities important to 
the U.S. economy. Chapters on survey methods, summary statistics for domestic nonfuel minerals, and trends in mining and 
quarrying in the metals and industrial mineral industries in the United States are also included. 

* Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and Puerto Rico and the 
Administered Islands. This volume also has chapters on survey methods and summary statistics of domestic nonfuel minerals. 

* Volume III, Area Reports: International, is published as four separate reports. These regional reports contain the latest available 
minerals data on more than 190 foreign countries and discuss the importance of minerals to the economies of these nations 
and the United States. Each report begins with an overview of the region’s mineral industries during the year. It continues with 
individual country chapters that examine the mining, refining, processing, and use of minerals in each country of the region and 
how each country’s mineral industry relates to U.S. industry. Most chapters include production tables and industry structure 
tables, information about Government policies and programs that affect the country’s mineral industry, and an outlook section. 

The USGS continually strives to improve the value of its publications to users. Constructive comments and suggestions by readers 


ofthe Minerals Yearbook are welcomed. 


Suzette M. Kimball, Acting Director 


Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the Internet at 
http://www.usgs.gov or by contacting the Earth Science Information Center at 1-888-ASK—USGS. For specific information 
about this publication, contact the Center secretary at (703) 648-4961. Additional minerals information may be accessed on the 
Internet at http://minerals.usgs.gov/minerals. 
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THE MUOINERAL INDUSTRIES OF AFRICA 


By Thomas R. Yager, Omayra Bermudez-Lugo, Philip M. Mobbs, 
Harold R. Newman, Mowafa Taib, Glenn J. Wallace, and David R. Wilburn 


The 57 independent nations and other territories of continental 
Africaand adjacent islands covered in this volume encompass 
aland area of 30.3 million square kilometers, which is more 
than three times the size of the United States, and were home 
to 1.08 billion people in 2012. Nigeria had a population of 
169 million in 2012; Ethiopia, 91.8 million; Egypt, 80.7 million; 
the Democratic Republic of the Congo [Congo (Kinshasa)}], 

65.7 million; and South Africa, 52.3 million (table 1). For many 
ofthese countries, mineral exploration and production constitute 
significant parts of their economies and remain keys to future 
economic growth. A frica 1s richly endowed with mineral reserves 
and ranks first or second among the continents in share of world 
reserves of bauxite, chromite, cobalt, ilmenite, industrial diamond, 
manganese, phosphate rock, platinum-group metals (PGM), rutile, 
soda ash, vermiculite, and zirconium (Bedinger, 2013; Bray, 

2013; Corathers, 2013; Jasinski, 2013; Kostick, 2013; Loferski, 
2013a, b; Olson, 2013; Papp, 2013; Shedd, 2013; Tanner, 2013). 

The mineral industry was an important source of export 
eamings for many African nations in 2012. To promote exports, 
groups of African countries have formed numerous trade blocs, 
which included the Common Market for Eastern and Southern 
Africa (COMESA), the East African Community (EAC), the 
Economic Community of Central African States, the Economic 
Community of West African States (ECOWAS), the Mano River 
Union, the Southern African Development Community (SADC), 
and the West African Economic and Monetary Union. Algeria, 
Angola, Libya, and Nigeria were members of the Organization 
ofthe Petroleum Exporting Countries (OPEC). The African 
Union, which had 54 African countries as members, was formed 
lo accelerate socioeconomic integration and promote peace, 
security, and stability on the continent. 
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General Economic Conditions 


In 2012, the real gross domestic product (GDP) of 
Sub-Saharan Africa increased by 4.9% compared with 5.5% in 
2011. The GDP increased in Libya by 104.5% in 2012; Tunisia, 
3.6%; Algeria, 3.3%; Morocco, 2.7%; and Egypt 2.2% (table 2). 
The worldwide GDP increased by 3.2% in 2012 and 3.9% in 
2011. The average GDP growth rate in petroleum-exporting 
countries was 6.3%; in low-income petroleum-importing 
countries, 4.9%; and middle-income petroleum-importing 
countries, 3.8%. In Sierra Leone, the GDP increased by 15.2% 
in 2012 mainly because of increased iron ore production. 

South Sudan’s GDP decreased by 47.6% in 2012 because 
of the suspension of crude petroleum production in January 
(International Monetary Fund, 2013, p. 79, 153, 158-159). 

GDP growth in African petroleum-exporting countries is 
projected to be at or about 5.8% in 2013 and 7% in 2014. In 
low-income petroleum-importing countries, GDP growth is 
expected to be at or about 6.5% in 2013 and 8.1% in 2014. GDP 
growth Is likely to be at or about 3.3% in 2013 and 3.9% in 2014 
in middle-income petroleum-importing countries. South Sudan’s 
GDP is expected to increase by 24.7% in 2013 and 43% in 2014 
after petroleum production resumes (International Monetary 
Fund, 2013, p. 79, 159). 


Investment Data 


In South Africa, numerous producers are planning new mines 
and plants and capacity expansions of existing operations 
for andalusite, antimony, cement, chromite, coal, diamond, 
ferrochromium, ferromanganese, fluorspar, gold, ilmenite, iron 
ore, magnesium metal, manganese ore, PGMs, phosphate rock 
and fertilizers, rare-earth elements, rutile, titanium metal, uranium, 
vermiculite, wollastonite, zinc, zircon, and zirconium metal. 


In 2012, the estimated costs of newly committed mineral 
projects was $20 billion, of which PGM projects accounted for 
48%; processed minerals, 12%; gold, 5%; and other unprocessed 
minerals, 35% (Mnguni, 2013, p. 25). 

Investment in African exploration and development activities 
continued to increase, especially among Chinese companies. 
Chinese minerals-related investment in Africa increased to 
$15.6 billion in 2011 (the latest year for which data were 
available) from $1.5 billion in 2010, and accounted for about 75% 
of Chinese foreign mining investment in 2011 (Campbell, 2013). 

Australian companies were involved in 650 minerals and 
mineral fuels exploration, development, and production projects 
in 37 African countries. The Australian Government had made 
provision to spend $4.8 million during the next 2 years to 
establish an African minerals development center and planned to 
invest $190 million in mining projects from 2011 through 2015 
(Swanepoel, 2012). 

A survey of institutional investors conducted by the 
Economist Intelligence Unit found that two-thirds of the 
respondents investing in frontier regions listed Africa as having 
the greatest opportunity for investment of global frontier markets 
in spite of its macroeconomic and political risk (Economist 
Intelligence Group Ltd., 2012). 

In 2012, the Government of Namibia initiated Project 2050, 
which is a project to construct engineered barriers along the 
coast to allow mining to take place. The Government planned 
to spend $322 million during the next 5 years on Project 2050 
(Mining Magazine, 2012). 


Legislation 


In July 2010, the U.S. Congress passed the Dodd-Frank Wall 
Street Reform and Consumer Protection Act (Dodd-Frank 
Act), which contains provisions concerning the use of minerals 
to finance military operations in eastern Congo (Kinshasa). 
The U.S. Securities and Exchange Commission (SEC) issued 
regulations in final form in accordance with the Dodd-Frank Act 
in August 2012 (U.S. Securities and Exchange Commission, 
2012, p. 56274-56275). 

Under the regulations, all companies registered with the SEC 
that sell products containing cassiterite, columbite-tantalite, 
gold, or wolframite are required to disclose whether these 
minerals originated from Congo (Kinshasa) or adjoining 
countries. Companies that sell products containing cassiterite, 
columbite-tantalite, gold, or wolframite that originated in 
Congo (Kinshasa) or adjoining countries are also required to 
submit annual reports to the SEC describing the due diligence 
measures taken to determine the source and custody of 
such minerals and to provide a description of the products 
manufactured or contracted to be manufactured that are not 
conflict-free (U.S. Securities and Exchange Commission, 2012, 
p. 56274). 

In March 2011, the government of Katanga, which is a 
Province of Congo (Kinshasa), and the International Tin 
Research Institute (ITRI) started the ITRI Tin Supply Chain 
Initiative (ITSCI), which is a traceability mechanism for 
domestically produced tantalum, tin, and tungsten to meet 
end users’ requirements under the Dodd-Frank Act and 
Organisation for Economic Co-operation and Development due 
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diligence guidelines. By the end of 2012, 140 mine sites were 
covered by the scheme in Katanga Province. ITRI restarted 
certification in Sud-Kivu Province in October after 2 years of 
suspension and initiated certification in Maniema Province in 
December (International Tin Research Institute, 2013). 

In December 2010, the Government of Rwanda and ITRI 
started the implementation of the iTSCI in Rwanda. By the 
end of 2012, about 450 cassiterite, columbite-tantalite, and 
wolframite mines in Rwanda were covered by the scheme 
(International Tin Research Institute, 2013). 

In November 2012, the Government of Congo (Kinshasa) 
announced plans to increase its free-carried and nondilutable 
share in mining projects to 35% from 5%. The Government 
also planned to increase royalty rates on diamond and other 
gemstones to 6% from 4%; on precious metals, to 6% from 
2.5%; and on nonferrous metals, to 6% from 2%. At yearend, 
the proposed changes had not been enacted (Metal Bulletin, 
2012; Bahamin, 2013). 

In late 2012, the Government of Kenya issued new regulations 
requiring a 35% domestic share in the Kenyan operations 
of mining companies. The Government planned to allow 
companies between 3 and 5 years to comply with the regulations 
(Kabukuru, 2013). 

In late 2012, the Government of Tanzania issued 
new regulations requiring all foreign-owned mining 
companies to cede 50% of their shares in their Tanzanian 
operations to the Tanzanian public. The regulations applied 
to new mining licenses, and could be met by giving a 50% 
share in the operation to State Mining Co. (Stamico) or by 
listing on the Dar es Salaam stock exchange and selling 50% 
of the shares in the operations to Tanzanians (Kabukuru, 2013; 
Pesa Times, 2013). 

With Statutory Instrument 11 of 2012, the Zimbabwe 
Ministry of Mines and Mining Development significantly 
increased fees associated with mineral exploration and mining. 
The fees were listed in the Mining (General) (Amendment) 
Regulations, 2012 (no. 16). The annual ground rent due to the 
Government was increased to $3,000 per hectare for diamond 
claims; to $1,000 per hectare for platinum claims compared 
with $10 per hectare in 2011; and to $100 per hectare for coal, 
coalbed methane, and nuclear-energy source material. The 
Government also approved a policy prohibiting the export of 
uncut or unpolished diamond and planned to implement 
nationalization of the country’s diamond industry (Howe, 2012; 
Ministry of Mines and Mining Development, 2012). 

In Mauritania, a New Model Mining Convention Law was 
passed in 2012 to provide a consistent framework for 
implementing the 2008 Mining Code. The new law includes an 
amendment to the Mining Code that sets new royalty rates for 
copper, gold, and iron ore (Coles and others, 2012). 


Exploration 


Exploration activity, as defined by African exploration 
budgets reported by the SNL Metals Economics Group 
(SNL-MEG), increased to about $3.4 billion in 2012 from 
about $2.4 billion in 2011 (SNL Metals Economics Group, 
2012). Based on site data compiled by the USGS, active gold 
and silver projects in 2012 accounted for approximately 50% 
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of the reported African exploration projects; base metals, 
about 15%; iron ore, about 10%; PGMs, about 7%; uranium, 
about 6%; diamond, about 3%; and other minerals, about 9%. 
Early-stage exploration projects accounted for about 69% of the 
2012 activity; producing projects, about 17%; feasibility stage 
projects, about 10%; and developing projects, about 4%. 
African exploration activity, expressed in terms of the number 
of active sites, increased to 433 sites in 2012 from 342 active 
sites in 2011. Exploration was focused primarily in, in descending 
order based on the number of sites, South Africa (78 sites), 
Burkina Faso (38 sites), Ghana (35 sites), Tanzania (29 sites), 
Namibia (27 sites), Congo (Kinshasa) (27 sites), Mali (23 sites), 
Guinea (18 sites), and Botswana (14 sites). Activity also took 
place at 144 sites in a number of other countries (table 3). 
Exploration activity in Africa in 2012 varied as improving 
commodity prices and renewed investor interest stimulated 


- activity in some areas while concerns related to labor issues 


] 
> 


and regional unrest limited activity in other areas. Issues of 
concern included artisanal mining rights, mining of conflict 
minerals, employment grievances and shortages, resource 
nationalism, and political instability (Hall, 2012). In 2012, 
mining-related tax increases were initiated in Burkina 
Faso, Congo (Kinshasa), Guinea, and Senegal, and were 
proposed by the Governments of Céte d’Ivoire and Ghana 
(Creamer Media’s Mining Weekly, 2012). 

As focus on African resources increased, so did resource 
nationalism and conflict generated by groups interested in 
securing a portion of the wealth generated by mining in light of 
higher metal prices. In Burkina Faso, the second most explored 


. country in Africa in 2012, increasing activity by militant 


groups limited exploration and mining activities (Jamasmie, 
2012). A military coup in Mali and rebel activity in its northern 
Provinces in 2012 also limited mineral exploration in the 
country (Smith, 2012). 


~ Commodity Overview 


In tables 5 through 20, estimates for the production of major 
mineral commodities for 2015 and beyond have been based 
upon supply-side assumptions, such as announced plans for 


' increased production/new capacity construction and bankable 


feasibility studies. The outlook tables in this summary chapter 
show historic and projected production trends; therefore, no 
indication is made about whether the data are estimated or 
reported and revisions are not identified. Data on individual 
mineral commodities in tables in the individual country 
chapters are labeled to indicate estimates and revisions. The 
outlook segments of the mineral commodity tables are based 

on projected trends that could affect current (2012) producing 
facilities and on planned new facilities that operating companies, 
consortia, or Governments have projected to come online within 
indicated timeframes. Forward-looking information, which 
includes estimates of future production, exploration and mine 
development, cost of capital projects, and timing of the start of 
operations, are subject to a variety of risks and uncertainties that 
could cause actual events or results to differ significantly from 
expected outcomes. Projects listed in the following section are 
presented as an indication of industry plans and are not a USGS 
prediction of what will take place. 
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Metals 


Aluminum and Bauxite and Alumina.—Production.— 
African bauxite production increased by about 2% in 2012 
compared with that of 2011. In 2012, increased output at the 
Kindia and the Sangaredi Mines in Guinea more than offset 
decreased output at the Friguia Mine. In Ghana, production 
increased at the Awaso Mine. Output decreased at the Sierra 
Minerals Mine in Sierra Leone. Guinea accounted for about 
91% of African bauxite production, and Ghana and Sierra 
Leone, more than 4% each. In 2012, Africa’s share of world 
bauxite production was 7% (table 4). 

African production of refined aluminum decreased by about 
4% in 2012. Decreased production at the Hillside smelter in 
South Africa more than offset increased production from the 
Ikot Abasi smelter in Nigeria. South Africa accounted for 
about 34% of African aluminum output; Egypt, 30%; and 
Mozambique, 29%. Africa accounted for 4% of the world’s 
aluminum production in 2012 (table 4). 

Consumption.—In 2012, world primary refined aluminum 
consumption increased to 45.7 million metric tons (Mt) 
from 42.9 Mt in 2011. Africa’s primary refined aluminum 
consumption decreased to 689,800 metric tons (t) in 2012 from 
701,500 t in 2011 (Karpel, 2013). 

Outlook.—A frican bauxite production is likely to increase 
by an average of between 15% and 16% per year from 2012 
to 2019. In Guinea, three new mines are planned to open by 
2017, including the Koumbia bauxite project. The expansion of 
the Sangaredi Mine is also planned for 2017. Output from the 
Sierra Minerals Mine in Sierra Leone is expected to increase. 
The expansion of the Awaso Mine in Ghana could take place by 
2017 (table 5). 

The production of refined aluminum in Africa ts expected to 
increase by an average of between 1% and 2% per year from 
2012 to 2019. In Ghana, production is expected to increase at 
the Valco smelter by 2019. Output is also likely to increase at 
the Hillside smelter in South Africa (table 6). 

Cobalt.—Production.—In 2012, African cobalt mine 
production decreased by about 13% compared with that 
of 2011. Decreased production in Congo (Kinshasa) was 
attributable to lower output at a number of mines, including the 
Kamawa, the Kisanfu, the Luiswishi, and the Ruashi Mines. 
Production increased at the Ambatovy nickel-cobalt mine 
in Madagascar and at the Nkomati Mine in South Affica. In 
2012, Congo (Kinshasa) accounted for 83% of African cobalt 
mine production; Zambia, 9%; and South Africa, 4% (table 7). 
Africa’s share of world cobalt mine production was 60% in 
2012 (table 4). 

Outlook.—African cobalt mine production is expected to 
increase by an average of between 5% and 6% per year from 
2012 to 2019. Congo (Kinshasa) is likely to account for most 
of the increase in output because of the expansion of the KOV, 
the KTO, and the Mutanda Mines. Production is also expected 
to increase at the Luiswishi, the Mukondo Mountain, and the 
Tenke Fungurume Mines. In Madagascar, the Ambatovy Mine 
could reach full capacity in 2016. Zambia’s output could nearly 
double because of copper mine expansions. The Nkomati Mine 


is expected to contribute to increased production in South Africa 
in 2013 (table 7). 

Copper.—Production.—A frica’s copper mine production 
increased by about 10% in 2012 compared with that of 2011. 

In 2012, Zambia accounted for 45% of African copper mine 
production; Congo (Kinshasa), 43%; and South Africa, 5%. 
Africa’s share of world copper mine production was 9% in 2012 
(table 4). The production increase in Congo (Kinshasa) was 
attributable to increased output at numerous mines, including 
the Kinsevere, the Kipoi, the Mutanda, the Mukondo Mountain, 
and the Tenke Fungurume Mines. Production also increased in 
Namibia and Zambia. In South Africa, output decreased at the 
Palabora Mine. 

In 2012, Zambia accounted for 50% of African refined copper 
production; Congo (Kinshasa), 44%; and South Africa, 6% 
(table 9). Zambia’s output remained nearly unchanged in 2012. 
In Congo (Kinshasa), production increased at the Kinsevere, 
the Luilu, the Luita, the Mutanda, and the Tenke Fungurume 
solvent extraction-electrowinning (SX-EW) plants. Decreased 
output in South Africa was mostly attributable to reduced 
output from the Palabora refinery. Egypt was the only producer 
of secondary refined copper in Africa; primary production 
accounted for most African production. 

Consumption.—In 2012, world refined copper consumption 
increased to nearly 20.1 Mt from 19.5 Mt in 2011. Affrica’s 
refined copper consumption increased to 244,900 t in 2012 from 
242,600 t in 2011 (Karpel, 2014). 

Outlook.—African copper mine production is expected to 
increase by an average of more than 9% per year from 2012 
to 2019. Zambia’s output is likely to nearly double because 
of increased output from the Chambishi Main, the Kansanshi, 
the Konkola, and Lubambe Mines by 2017, and the opening of 
the Sentinel Mine at the end of 2014, the Chambishi Southeast 
Mine in 2016, and the Baluba East Mine in 2017. In Congo 
(Kinshasa), expansions were planned at the Mutanda Mine by 
2014; the Kipoi Mine by 2016; and the KOV, the KTO, and the 
T17 Mines, from 2013 to 2019. Other contributions to increased 
national production of mined copper in Congo (Kinshasa) would 
include the opening of the Frontier Mine tn 2013 and increased 
output from the Kinsevere and the Tenke Fungurume Mines 
(table 8). 

Mining from a copper-rich zone at the Bisha Mine in Eritrea 
was planned to take place from 2013 to mid-2016. The Asmara 
North project is also likely to contribute to copper production in 
Eritrea starting 1n 2015. In Namibia, the Tshcudi Mine could start 
production in 2015. South Africa’s production of mined copper is 
expected to increase because of the Lift I] project at the Palabora 
Mine starting in 2017 and expansions at PGM mines. Copper 
mine production is also likely to increase in Botswana (table 8). 

The production of refined copper is expected to increase by 
an average of about 6% per year from 2012 to 2019. In Congo 
(Kinshasa), production is likely to increase at the Kinsevere, 
the Luilu, the Luita, the Mutanda, and the Tenke Fungurume 
SX-EW plants; the opening of a new plant at the Kipoi 
Mine is planned for 2015. Congo (Kinshasa), which did not 
produce refined copper in 2005, could account for 58% of 
the continent’s refined copper output by 2017. South Africa’s 
production of refined copper is expected to increase because 
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of the Lift IT project at the Palabora Mine starting in 2017. 
Zambia’s output is also likely to increase (table 9). 

Gold.—Production—Africa’s gold mine production was 
about 531,000 kilograms in 2012, which was an increase 
of about 3% compared with that of 2011. Production was 
nearly unchanged since 2005 because the long-term decline in 
South African production was offset by the increased output 
in Burkina Faso, Ethiopia, Ghana, Sudan, Togo, and other 
countries (table 10). In 2012, Africa’s share of world gold mine 
production was about 20% (table 4). 

In 2012, South Africa accounted for 29% of African gold 
production; Ghana, 16%; Sudan, 9%; Mali and Tanzania, 8% 
each; and Burkina Faso, 5%. South Africa’s share of continental 
gold production decreased to 29% from 55% in 2000 because 
of rising production costs associated with deeper underground 
operations and increased production in Burkina Faso, Ghana, 
Sudan, and other countries (table 10). 

The decrease in South Africa’s production was broadly based 
in 2012, with output decreasing at the Beatrix, the Blyvoor, the 
Great Noligwa, the KDC, the Kopanang, the Kusasalethu, the 
Moab Khotsong, the Modder East, the Mponeng, the Savuka, 
the Tau Tona, and other mines. Production increased at the 
Doornkop and the Phakisa Mines. In Tanzania, increased 
production from the Geita and the North Mara Mines and 
the opening of the New Luika Mine were more than offset 
by decreased production from the Bulyanhulu, the Buzwagi, 
the Golden Pride, and the Tulawaka Mines. The decrease in 
Burkina Faso’s production was partially attributable to the 
Inata and the Kalsaka Mines. Output also decreased at the 
Bisha Mine in Eritrea and the Guelb Moghrein and the Tasiast 
Mines in Mauritania. 

Sudanese artisanal gold miners nearly doubled their 
production in 2012. Artisanal gold mining also increased 
in Ethiopia. In Congo (Kinshasa), the Twangiza Mine was 
the first large-scale mine to produce gold in recent years. 
Twangiza opened in late 2011 and increased its output in 
2012. In Mali, increased production from the Kalana, the 
Loulo-Gounkoto, and the Tabakoto Mines more than offset 
decreased production from the Morila Mine. Output also 
increased at the Sabodala Mine in Senegal. 

Outlook.—Gold mine production in Africa is expected to 
increase by an average of about 3% per year from 2012 to 
2019. The majority of the increase is likely to be attributable to 
countries in West Africa, particularly. In Ghana, the outlook is 
for an increase in output because of the opening of the Akyem 


Mine in 2013 and the Konongo Mine in 2017 and the expansion 
of the Obuasi Mine by 2017. Céte d’Ivoire’s production is likely — 
to nearly triple because of the expansions of the Bonikro and the - 


Tongon Mines by 2019 and the opening of the Yaoure Mine in 
2015 (table 10). 

Gold production is also expected to increase in other West 
African countries, including Burkina Faso, Mali, and Senegal. 
Burkina Faso’s production is likely to increase because of the 
opening of the Bissa Mine in 2013 and the expansion of the 


Mana Mine by 2019. In Mali, the expansion of the Sadiola Mine | 


by 2019 would more than offset the closure of the Yatela Mine. 
The outlook for Senegal is for increased output because of the 
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opening of the Masawa and the OJVG Mines by 2017 and the 
expansion of the Sabodala Mine by 2019 (table 10). 

In eastern Africa, Tanzania’s production is likely to remain 
nearly unchanged. Increased output from the Bulyanhulu and 
the New Luika Mines by 2014 and the opening of the Singida 
Mine by 2016 are expected to be offset by the closures of the 
Golden Pride and the Tulawaka Mines in 2013. In Ethiopia, 
increased production is likely to be attributable to the opening 
of the Tulu Kapi Mine in 2017. The depletion of the gold-rich 
zones in the Bisha Mine in Eritrea is expected to be offset 
by the start of production at the Koka Mine and the Asmara 
North project in 2014 and 2015, respectively. Output in Congo 
(Kinshasa) is likely to nearly triple because of the opening of the 
Kibali and the Namoya Mines in 2013 and increased output at 
the Twangiza Mine (table 10). 

In southern Africa, the long-term decline in South Africa’s 
production could be reversed from 2012 to 2015. The 
expansions of the Barberton and the Modder East Mines are 
planned to be completed in 2013; the Cooke 1-3, the Doornkop, 
the Kusasalethu, the Phakisa, and the South Deep Mines, in 
2016; and the Randfontein Mine, in 2017. The reopening of 
the Ezulwini and the Burnstone Mines are likely to be in 2014 
and 2015, respectively. South Africa’s production is expected 
to decrease starting in 2017 because of the decline in output at 
the Beatrix, the Driefontein, the Kloof, and the Modder East 
Mines and the shutdown of the Blyvoor, the Buffelsfontein, the 
Savuka, and the Tau Lekoa Mines. The opening of the Otjikoto 
Mine in Namibia is planned for 2015. Gold production could 
also increase in Zambia and Zimbabwe (table 10). 

In northern Africa, the decrease in output from Sudan’s 
artisanal miners and the closure of the Hassai Mine in 2016 is 
expected to be partially offset by the opening of a new mine 
at Wadi Gabgaba in 2013. In Egypt, production is likely to 
increase at the Sukari Mine by 2015. Output is also expected to 
increase in Mauritania (table 10). 

Several African countries that had only artisanal gold 
production in 2012 are likely to open large-scale gold mines in 
the near future. The opening of the New Liberty Mine in Liberia 
was planned for 2015. Other new mines opening include the 
Passendro Mine in the Central African Republic by 2017 and 
the Boamahun and the Komahun Mines in Sierra Leone by 2017 
and 2019, respectively (table 10). 

Iron and Steel.—Production.—A frican production of crude 
steel decreased by less than 1% in 2012 compared with that 
of 2011. Output increased in Egypt and Libya and decreased 
in South A frica. In 2012, South Africa accounted for 45% 
of regional crude steel production; Egypt, 43%; Libya, 5%; 
Algeria, 4%; and Morocco, 3% (table 12). Africa’s share of 
world crude steel production amounted to 1% in 2012 (table 4). 

Consumption.—In 2012, world crude steel consumption 
increased to nearly 1.54 billion metric tons (Gt) from 1.51 Gt 

in 2011. African crude steel consumption increased to 31.4 Mt 
in 2012 from 28.4 Mt in 2011. Egypt accounted for 32% of 
African crude steel consumption; Algeria, 19%; Morocco and 
Nigeria, 6% each; and Kenya and Libya, 3% each (World Steel 
Association Committee on Economic Studies, 2013a, p. 78-79). 

Outlook.— Crude steel production is expected to increase by 
an average of nearly 11% per year from 2012 to 2019. Algeria’s 
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share of African steel output is likely to increase to 22% in 
2019 from 4% in 2012 as ArcelorMittal expands capacity and 
a Qatari-Algerian joint venture opens a new plant. In Egypt, 
several companies, including Egyptian Steel Group, planned 
to expand capacity. Libya’s current steel plants are expected to 
resume production at the levels of before the war in 2011 and 
to restart previous expansion plans. Steel production is likely 
to start in Tanzania with the opening of the Liganga iron ore 
mine by 2018. In Ethiopia, the Toussa plant is planned to start 
production by late 2015. Output is also expected to increase in 
Mauritania, Tunisia, and Zambia (table 12). 

Iron Ore.—Production.—In 2012, the iron content of ore 
produced in Africa was 58.1 Mt. Increased production in 
South Africa was attributable to the Beeshoek, the Khumani, 
and the Palabora Mines; output decreased at the Mapochs, the 
Sishen, and the Thabazimbi Mines. Output increased at the 
Western Range project in Liberia in 2012. In Sierra Leone, 
production increased at the Marampa and the Tonkolili Mines. 
South Africa was the leading iron ore producer in Africa and 
accounted for 72% of continental output; Mauritania, 13%; 
Sierra Leone, 6%; and Egypt, 4% (table 11). 

Outlook.—The iron content of ore produced in Africa is 
expected to increase to about 194 Mt in 2019. Most of the 
increase is likely to be attributable to countries in West A frica. 
In Guinea, the planned opening of the Forecariah Mine was 
in 2013 and the Nimba project, in early 2016. Production 
from the new mines in Blocks | through 4 near Simandou, the 
Kalia Mine, and the Zogota Mine could start by 2017. Iron ore 
production could start at the Kango Mine in Gabon in 2019. 
The expansions of the Marampa and the Tonkolili Mines in 
Sierra Leone are expected to be completed by 2017. In Liberia, 
the openings of the Bong Mine and the Putu Range project are 
planned for 2014 and 2017, respectively. Production is also likely 
to increase at the Western Range project. Mauritania’s output was 
expected to nearly triple because of the expansions of the Guelb 
el Rhein, the Kedia d’Idjill, and the M’Haoudat Mines and the 
startup of the Guelb El Aouj and other projects (table 11). 

In South Africa, full production at the Khumani and the 
Kolomela Mines was planned for 2013. New expansions 
were planned at Palabora and Thabazimbi by 2013 and 2019, 
respectively. Iron ore mining is likely to start at the Tete project 
in Mozambique in 2016 and at the Liganga Mine in Tanzania in 
2018 (table 11). 

Guinea, Liberia, and Sierra Leone did not produce iron 
ore in 2010; their shares of African iron ore production by 
2019 are expected to be 41%, 11%, and 8%, respectively. 
South A frica’s share is likely to decline to 24% from 75% in 
spite of a substantial increase in domestic production (table 11). 

Nickel.—Production.—A frican nickel mine production 
increased by about 6% from 2011 to 2012. In South Africa, 
increased output from the Nkomati Mine more than offset 
decreased production from PGM mining operations. Production 
increased at the Ambatovy Mine in Madagascar. Botswana’s 
nickel output also increased. The Munali Mine in Zambia shut 
down in 2012. South Africa accounted for 57% of African nickel 
mine production in 2012; Botswana, 22%; and Madagascar and 
Zimbabwe, 10% each (table 13). 


Consumption.—In 2012, world primary refined nickel 
consumption increased to nearly 1.66 Mt from 1.58 Mt in 
2011. Africa’s primary refined nickel consumption increased 
to 24,800 t in 2012 from 21,800 t in 2011 (International Nickel 
Study Group, 2013). 

Outlook.—A frican nickel mine production is expected to 
increase by an average of about 15% per year from 2012 to 
2019. In South Africa, nickel production is likely to reach full 
capacity at Anglo American Platinum Ltd.’s PGM operations 
by 2016. Output ts also likely to increase at other PGM 
mining operations and at the Nkomati Mine. In Madagascar, 
the Ambatovy Mine could reach full capacity in 2016. The 
Enterprise Mine in Zambia could open in 2015, and the Munalt 
Mine could reopen in 2017. By 2019, Madagascar and Zambia 
could increase their shares of African nickel mine production to 
30% and 21%, respectively (table 13). 

Platinum-Group Metals.—Production.—From 2011 to 2012, 
Africa’s production of palladium and platinum decreased by 5% 
and 11%, respectively. In South Africa, decreased palladium and 
platinum production in 2012 was attributable to the Crocodile 
River, the Eland, the Impala, the Marikana, the Pilanesburg, the 
Siphumelele, the Thembelani, the Tumela, and the Union Mines. 
The Everest and the Smokey Hills Mines shut down operations 
in 2012. Output increased at the Nkomati, the Two Rivers, 
and the Zondereinde Mines. In Zimbabwe, PGM production 
increased at the Unki Platinum Mine. South Africa, which 
was the continent’s dominant producer of PGM, accounted for 
91% and 87% of the production of platinum and palladium, 
respectively (tables 14, 15). 

Outlook.—African mine production of palladium and 
platinum is expected to increase by an average of about 4% per 
year each from 2012 to 2019. In South Africa, the expansions 
at the Bokoni, the Impala, and the Marula Mines could be 
completed in 2018. The opening of the Booysendal Mine 
is planned for 2013; the Styldrift I Project and the Western 
Bushveld Joint Venture, for 2015, and the Waterberg project, 
for 2018. Output in Zimbabwe could also increase by 2017 
(tables 14, 15). 

Tin.—Production.—In 2012, African tin mine production 
decreased by about 26% compared with that of 2011. Output 
decreased at artisanal and small-scale mining operations in 
Congo (Kinshasa); Rwanda’s production also decreased. The 
Abu Dabbab project started production in Egypt. In 2012, Congo 
(Kinshasa) accounted for 59% of African tin mine production, 
Rwanda, 23%; Nigeria, 9%; and Egypt, 6% (table 16). 

Africa did not produce refined tin in 2012 (table 17). Reported 
production of tin metal ceased in Nigeria and Rwanda in 2005 
and 2006, respectively. 

Outlook.—African tin mine production is expected to more 
than double from 2012 through 2015 because of the opening 
of the Achmmach project in Morocco and the Ugandan Tin 
project in Uganda and increased production at the Abu Dabbab 
project in Egypt. It is unclear whether sufficient markets could 
be found for minerals produced in Nord-Kivu and Sud-Kivu 
Provinces in Congo (Kinshasa) that were not certified as 
conflict-free (table 16). 
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Diamond.—Production.—In 2012, Africa’s share of world 
diamond production, by volume, was 56% (table 4). African 
diamond production increased by about 3% in 2012 compared 
with that of 2011. In Zimbabwe, output increased at the 
Marenge diamond fields. In Congo (Kinshasa), large-scale 
diamond mines at Mbuji-Mayi and Tshibwe and artisanal 
diamond miners increased their output. Artisanal diamond 
production increased in Central African Republic and Guinea. 
Output increased at large-scale operations in Lesotho and 


Namibia. In Botswana, production decreased at the Jwaneng and - 


the Letlhakane Mines. Artisanal diamond output decreased in 
Ghana and Guinea (table 18). 

Congo (Kinshasa) accounted for 29% of African diamond 
output, by volume; Botswana, 28%; Zimbabwe, 17%; Angola, 
11%; South Africa, 10%; and Namibia, 2%. Large-scale mining 
operations were predominant in Angola, Botswana, Lesotho, 
Namibia, and South Africa (table 18). 

In 2012, the global value of rough diamond production 
amounted to $13.4 billion, of which Africa accounted for more 
than 49%. Botswana accounted for 20% of the value of global 


rough diamond output; Angola, 9%; Namibia, 7%; South Africa, 


6%; Zimbabwe, 4%; Lesotho, 2%; and Congo (Kinshasa), 1%. 
The global value of polished diamond production amounted to 
$19.7 billion, of which Botswana, Namibia, and South A frica 
combined accounted for 10% (Even-Zohar, 2013). 

The Kimberley Process Certification Scheme (KPCS) was 
established in 2003 to reduce the trade in conflict diamond, 
particularly diamond originating from Angola, Congo 
(Kinshasa), and Sierra Leone. The establishment of the KPCS 


involved Government officials from 80 countries that produced, 


processed, and imported diamond as well as representatives 
from the European Union, the World Diamond Council, and 
nongovernmental organizations. As of December 2012, the 


% 
“ 


* 
re 


following African countries had met the minimum requirements _ 


of the KPCS: Angola, Botswana, Cameroon, Central 
African Republic, Congo (Brazzaville), Congo (Kinshasa), 
Ghana, Guinea, Lesotho, Liberia, Mauritius, Namibia, 
Sierra Leone, South Africa, Tanzania, Togo, and Zimbabwe 
(Global Policy Forum, 2013). 

In December 2005, the United Nations Security Council 
banned the importation of rough diamond from Céte d’Ivoire 


i 


46 
“ 


because of the alleged link between illegal diamond mining and 


the country’s unresolved armed conflict. In April 2012, through 
Resolution 2045 (2012), the United Nations Security Council 
decided to renew until April 30, 2013, the measures in place 
to prevent any country from importing rough diamond from 
Céte d’Ivoire (United Nations Security Council, 2005; 2012; 
2013, p. 39, 43). 

Outlook.—The production of rough diamond in Africa is 
expected to increase by an average of nearly 4% per year 
from 2012 to 2019, with output increasing by more than 
1 million carats per year each in Angola, Botswana, Congo 


(Kinshasa), Lesotho, South Africa, and Zimbabwe. In Botswana, 


increased output is likely to be partially attributable to the 


opening of the Karowe Mine and the reopening of the Damtshaa. 


Mine. Large-scale diamond mining is expected to increase at 
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Tshibwe in Congo (Kinshasa). Production could rise at Marenge 


in Zimbabwe from 2012 to 2015 (table 18). 
The opening of the Lighobong Mine in Lesotho is planned 
for 2016. In Tanzania, the expansion at the Williamson Mine is 


likely to be completed by 2017. In South Africa, the expansions 


of the Kimberley Underground and the Koffiefontein Mines 
in 2016, the Finsch Mine in 2018, and the Cullinan Mine in 
2019 would contribute to increased production. The increase in 


Angola’s output would be partially attributable to the opening of 


the Tchegi Mine and the expansion of the Luo Mine (table 18). 
Lithium.—Production—— Zimbabwe was Africa’s only 
producer of lithium minerals. In 2012, production at the Bikita 


- Mine increased by about 10% (table 19). 


Outlook. Lithium mineral production at the Bikita Mine 
is likely to increase from 2012 to 2015 and then remain 
stable (table 19). 


Mineral Fuels and Related Materials 


Coal.—Production.—A frican coal production increased by 
about 5% in 2012 compared with that of 2011. The increase 
in South Africa’s production was attributable to numerous 
mines that included the Bosjesspruit, the Brandspruit, the 
Dorstfontein East, the Dorstfontein West, the Goedgevonden, 


and the Optimum Mines. The Benga Mine started operations 
- in Mozambique and the Moatize Mine increased production in 


2012. Output also increased at the Morupule Mine in Botswana 


_ and the Entuba Coalfields in Zimbabwe. South Africa, which 


was the dominant coal producer in Africa, accounted for 96% 
of regional coal output; Mozambique, 2%; and Zimbabwe, 1% 


(table 20). About 99% of South Africa’s coal production was 


bituminous. Africa accounted for about 4% of the world’s total 


~ anthracite and bituminous coal production in 2012 (table 4). 


woo 


[met =_* 


Consumption.—A frica accounted for nearly 3% of world 
coal consumption in 2012. Within the region, South Africa 
accounted for 92% of African coal consumption. From 2007 to 
2012, Africa’s consumption of coal remained nearly unchanged 
(BP p.|.c., 2013, p. 33). 

Outlook.—African coal production is expected to increase by 
about 5% per year from 2012 to 2019. South Africa is likely to 
be responsible for the majority of the increase; its production 
could increase to 341 Mt by 2019 (table 20). Increased output 
would be broadly based, with at least 14 companies planning 
new mines or expansions of existing mines by 2019. At least 


20 new mines and 4 expansions of existing mines are planned. 


Mozambique became the second-ranked coal producer in 
Africa in 2012. Production is expected to increase at the Benga, 
the Changara, and the Moatize Mines by 2016. The Neondezi 
and the Revuboe Mines are also likely to start up by 2016. 


~ Tanzania could become the third-ranked producer with the 


expansion of the Ngaka Mine by 2015 and the opening of the 
Mchuchuma Mine by 2018. Coal mining is also expected to 
increase in Ethiopia and Malawi (table 20). 


Trade Review and Outlook 


Sub-Saharan Africa’s current account deficit amounted to 3% 


- of the GDP in 2012. Oil-exporting countries had an average 


current account surplus of 6.9% of the GDP. Middle-income 
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oil-importing countries had an average current account deficit 
of 6.2% of the GDP, and low-income oil-importing countries, 
an average deficit of 13% of the GDP (International Monetary 
Fund, 2013, p. 79). 

The average current account deficit for middle-income 
oil-importing countries is expected to be 6.3% of the GDP 
in 2013 and 6.1% of the GDP in 2014. For low-income 
oil-importing countries, the deficit 1s forecasted to be 12.2% 
of the GDP in 2013 and 12.1% of the GDP in 2014. For 
oil-exporting countries, the surplus is predicted to be 3.7% of the 
GDP in 2013 and 3.2% of the GDP in 2014. Sub-Saharan A frica 
is expected to run a current account deficit of 4% of the GDP in 
2013 and 2014 (International Monetary Fund, 2013, p. 79). 

In 2012, Europe received 40% of Africa’s petroleum exports; 
China, 18%; the United States, 17%; India, 9%; and other 
countries in the Asia and the Pacific region, 9%. West African 
countries sent 46% of their exports to China, India, and other 
countries in the Asia and the Pacific region and 29% to Europe. 
North African countries sent 61% of their exports to Europe and 
13% to the United States (BP p.I.c., 2013, p. 18). 

Africa’s natural gas exporters included Algeria, which 
accounted for 49.8% of the continent’s natural gas exports; 
Nigeria, at least 27.2%; Egypt, at least 6.7%; Libya, 6.5%; 
Equatorial Guinea, 4.9%; and Mozambique, 3.6%. Italy received 
28% of total African natural gas exports; Spain, 20%; Japan, 
12%; France, 8%; Turkey, 6%; and India and the Republic of 
Korea, 4% each. Intraregional exports to other Africa countries 
accounted for only 6% of total African natural gas exports 
(BP p.l.c., 2013, p. 28). 

In 2012, Asian countries (particularly China) received the 
vast majority of Africa’s iron ore exports. Intraregional trade 
to other African countries accounted for less than 1% of total 
African iron ore exports (World Steel Association Committee on 
Economic Studies, 2013a, p. 99; 2013b, p. 22). 

Intraregiona! mineral trade was, however, significant for 
gold. South Africa imported gold, mostly from West African 
countries, to supply its gold refinery. A majority of African 
gold mine production was refined in South Africa before being 
exported to other regions. 

Most of Africa’s copper and PGM production was also exported 
in refined form. The majority of Africa’s chromite production 
was processed into ferrochromium prior to export. For other 
mineral commodities, which included bauxite, colored gemstones, 
diamond, iron ore, manganese, niobium (columbium), petroleum, 
tantalum, tin, tungsten, and uranium, most or all of the continent’s 
production was exported prior to downstream processing. 


Environment 


Deforestation for fuel use and land-intensive agricultural 
production continued to be a significant environmental issue in 
many African countries. Other causes of deforestation included 
fuel use in artisanal production of bricks and lime, and removal 
of tree cover to access diamond, gemstone, and sand and gravel 
deposits. The use of mercury by artisanal gold miners has led 
to serious air and water pollution in such African countries 
as Congo (Kinshasa), Ghana, Kenya, Mozambique, Sudan, 
Tanzania, and Zimbabwe (United Nations Environmental 
Programme, 2011, p. 32, 34). 


In South Africa’s Witwatersrand basin, acid mine drainage 
from gold mining operations threatened to contaminate 
water supplies in Gauteng Province with increased levels of 
toxic heavy metals and radioactive particles. The acid mine 
drainage was the result of leaching from tailings piles and 
from abandoned deep underground mines that filled with water 
that became acidic. In the eastern part of the Witwatersrand 
basin, the rising water levels in the mines are expected to 
reach the environmental critical level (ECL) (which is the 
highest level in a mine in which groundwater systems are not 
contaminated) by June 2014. In the central part of the basin, 
which includes Johannesburg, the ECL is expected to be reached 
in mid-2013 (Allan, 2013). 
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AFRICA: AREA AND POPULATION IN 2012 


Country 


Algeria 
Angola 
Benin 
Botswana 
Burkina Faso 
Burundi 
Cameroon 
Cape Verde 


Central African Republic 


Chad 
Comoros 
Congo (Brazzaville) 
Congo (Kinshasa) 
Céte d'Ivoire 
Djibouti 
Egypt 
Equatorial Guinea 
Eritrea 
Ethiopia 
Gabon 
Gambia, The 
Ghana 

Guinea 
Guinea-Bissau 
Kenya 
Lesotho 
Liberia 

Libya 
Madagascar 
Malawi 

Mali 
Mauritania 
Mauritius 
Mayotte 
Morocco 
Mozambique 
Namibia 
Niger 

Nigeria 
Reunion 
Rwanda 

Sao Tome e Principe 
Senegal 
Seychelles 
Sierra Leone 
Somalia 
South Africa 
South Sudan 
Sudan _ 
Swaziland 
Tanzania 
Togo 

Tunisia 
Uganda 


TABLE 1 


Area! 
(square kilometers) 


2,381,741 
1,246,700 
112,622 
581,730 
274,200 
27,830 
475,440 
4,033 
622,984 
1,284,000 
2,235 
342,000 
2,344,858 
322,463 
23,200 
1,001,450 
28,051 
117,600 
1,104,300 
267,667 
11,295 
238,533 
245,857 
36,125 
580,367 
30,355 
111,369 
1,759,540 
587,041 
118,484 
1,240,192 
1,030,700 
2,040 

374 
446,550 
799,380 
824,292 
1,267,000 
923,768 
2,517 
26,338 
964 
196,722 
455 
71,740 
637,657 
1,219,090 
644,329 
1,861,484 
17,364 
947,300 
56,785 
163,610 
241,038 


Estimated population? 
(thousands) 


38,482 
20,821 
10,051 
2,004 
16,460 
9,850 
21,700 
494 
4,525 
12,448 
718 
4,337 
65,705 
19,840 
860 
80,722 
736 
6,131 
91,729 
1,633 
1,791 
25,366 
11,451 
1,664 
43,178 
2,052 
4,190 
6,155 
22,294 
15,906 
14,854 
3,796 
1,291 
NA 
32,521 
25,203 
2,259 
17,157 
168,834 
NA 
11,458 
188 
13,726 
88 
5,979 
10,195 
52,275 
10,838 
37,195 
1,231 
47,783 
6,643 
10,778 
36,346 


TABLE 1—Continued 
AFRICA: AREA AND POPULATION IN 2012 


Area! Estimated population” 
Country (square kilometers) (thousands) 
Western Sahara 266,000 ” NA 
Zambia 752,618 14,075 
Zimbabwe 390,757 13,724 
Total 30,315,134 1,081,730 
World total (land only)* 148,940,000 7,046,368 


NA Not available. 

'Source: U.S. Central Intelligence Agency, The World Factbook. 

Source: The World Bank, 2012 World Development Indicators Database. 
*2010 data. 

‘Source: The World Bank, 2013 World Development Indicators Database. 


TABLE 2 
AFRICA: GROSS DOMESTIC PRODUCT"? 


Gross domestic product in 2012 based Real gross domestic product 
on purchasing power parity growth rate 
- Grossvalue —~S~«C~eccaapitaa—SC™ (percentage) 

Country (billion dollars) (dollars) ~-2010—“‘<‘«‘ ti«i DN 
Algeria 272.5 7,268 3.6 2.6 3.3 
Angola 123.1 6,092 3.4 3.9 5.2 
Benin 15.6 1,556 2.6 3.5 5.4 
Botswana 32.3 15,706 8.6 6.1 4.2 
Burkina Faso 24.6 1,415 8.4 5.0 9.0 
Burundi 5.4 619 3.8 4.2 4.0 
Cameroon 50.2 2,338 3.3 4.1 4.6 
Cape Verde 2.2 4,368 1.5 4.0 2.5 
Central African Republic 3.8 851 3.0 3.3 4.1 
Chad 26.6 2,474 13.6 0.1 8.9 
Comoros 0.9 1,25] 2.1 2.2 3.0 
Congo (Brazzaville) 18.9 4,616 8.8 3.4 3.8 
Congo (Kinshasa) 27.3 365 7.2 6.9 7.2 
Cote d'Ivoire 39.9 1,707 2.4 -4.7 9.8 
Djibouti 2.4 2,648 3.5 4.5 4.8 
Egypt 534.1 6,474 5.1 1.8 2.2 
Equatorial Guinea 19.7 26,487 -2.6 4.6 5.3 
Eritrea 43 710 2.2 8.7 7.0 
Ethiopia 109.0 1,256 10.6 11.4 8.5 
Gabon 27.8 18,052 6.7 7.1 5.6 
Gambia, The 3.4 1,868 6.5 -4,3 5.3 
Ghana ee 82.7 3,316 8.0 15.0 79 
Guinea 12.0 1,109 1.9 3.9 3.9 
Guinea-Bissau - 1.9 1,210 3.5 5.3 -1.5 
Kenya 75.0 1,781 5.8 4.4 4.6 
Lesotho 4.0 2,126 6.3 5.7 4.5 
Liberia 2.6 665 6.1 7.9 8.3 
Libya 76.5 11,936 5.0 -62.1 104.5 
Madagascar 21.2 945 0.4 1.8 1.9 
Malawi 14.1 848 6.5 4.3 1.9 
Mali a 17.8 1,088 5.8 2.7 -1.2 
Mauritania 7 7.6 2,096 4.7 3.6 6.9 
Mauritius 20.0 15,424 4.2 3.8 3.3 
Mayotte NA NA NA NA NA 
Morocco 168.9 5,193 3.6 5.0 2.7 
Mozambique 26.0 1,156 7.1 7.3 7.4 


See footnotes at end of table. 
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AFRICA~2012 


Country 


Namibia 
Niger 
Nigeria 
Reunion 
Rwanda 


Sao Tome e Principe 


Senegal 
Seychelles 
Sierra Leone 
Somalia” ‘ 
South Africa 
South Sudan 
Sudan 
Swaziland 
Tanzania 
Togo 
Tunisia 
Uganda 


Western Sahara?’ > 


Zambia 
Zimbabwe 


Regional total 


World total 


TABLE 2—Continued 
AFRICA: GROSS DOMESTIC PRODUCT"”” 


Gross domestic product in 2012 based Real gross domestic product 


on purchasing power parity growth rate 
Gross value Per capita (percentage) 
(billion dollars) (dollars) 2010 2011 2012 
16.8 7,800 6.3 aay 5.0 
13.0 807 10.7 2.2 11.2 
444,3 2,697 8.0 7.4 6.6 
NA NA NA NA NA 
15.0 1,441 7.2 8.2 8.0 
0.4 2,121 4.5 4.9 4.0 
26.3 2,005 4.3 2.6 3.5 
2.3 24,989 5.6 5.0 2.9 
8.0 1,295 5.3 6.0 15.2 
5.9 600 2.6 2.6 2.6 
576.1 11,281 3.1 3.5 2.5 
11.6 1,120 XX NA -47.6 
NA 2,549 2.5 -1.8 -3.3 
6.2 5,719 1.9 0.3 -1.5 
73.1 1,627 7.0 6.4 6.9 
6.9 1,093 4.0 4.8 5.6 
104.0 9,650 2.9 -1.9 3.6 
50.8 1,424 6.2 6.2 2.8 
0.9 2,500 NA NA NA 
23.7 1,683 7.6 6.8 7.2 
7.2 552 9.6 10.6 4.4 
1,906 161,750 XX XX XX 
83,193 XX XX XX XX 


NA Not available. XX Not applicable. 
"Source: International Monetary Fund, World Economic Outlook Database, October 2013. 
Gross domestic product listed may differ from that reported in individual country chapters owing to 


differences in the source or date of reporting. 
*Source: U.S. Central Intelligence Agency, The World Factbook. 


49010 estimate. 
52007 estimate. 
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TABLE 5 


AFRICA: HISTORIC AND PROJECTED BAUXITE MINE PRODUCTION, 2005-2019! 


Country 2005 

Ghana 727 
Guinea 14,600 
Mozambique 10 
Sierra Leone -- 
Tanzania 2 
Total 15,300 


“Estimated. -- Negligible or no production. 


(Thousand metric tons) 


2010 2012 
600 753 
15,300 16,041 
9 8 
1,090 776 
39 28 
17,100 17,600 


‘Estimated data and totals are rounded to no more than three significant digits. 


TABLE 6 


2019* 
1,500 
45,500 
8 
1,500 
28 
48,500 


AFRICA: HISTORIC AND PROJECTED PRIMARY AND SECONDARY ALUMINUM METAL PRODUCTION, 2005-2019! 


Country 2005 

Cameroon 87 
Egypt” 244 
Ghana -- 
Kenya’ 2 
Mozambique 555 
Nigeria -- 
South Africa 846 
Total 1,700 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits. 
"Egypt produced primary and secondary refined aluminum; primary production in all other African aluminum-producing countries, 
with the exception of Kenya, which also produced secondary refined aluminum. 


APRICA—2012 


(Thousand metric tons) 


2010 2012 
60 69 
539 580 
Ee 40 

6 6 
557 564 
21 26 
807 665 
2,000 2,000 


TABLE 7 


AFRICA: HISTORIC AND PROJECTED COBALT MINE PRODUCTION, 2005-2019! 


Country 2005 

Botswana | 326 
Congo (Kinshasa) - 24,500 
Madagascar bs 
Morocco 1,100 
South Africa 400 
Zambia 9,300 
Zimbabwe sis 281 
Total 35,900 


“Estimated. -- Negligible or no production. 


(Metal content in metric tons) 


2010 2012 
272 195 
60,000 51,000 
165 720 
3,130 2,000 
1,800 2,500 
6,200 5,300 
79 88 
71,700 61,800 


‘Estimated data and totals are rounded to no more than three significant digits. 


2015° 
200 
70,000 
4,800 
2,000 
2,800 
7,000 
90 
86,900 


2017° 
200 
71,000 
6,000 
2,000 
2,800 
10,000 
90 
92,100 


2019° 
200 
70,000 
6,000 
2,000 
2,800 
10,000 
90 
91,000 


1.17 


1.18 


TABLE 8 
AFRICA: HISTORIC AND PROJECTED COPPER MINE PRODUCTION, 2005-2019! 


(Metal content in thousand metric tons) 


Country 2005 2010 2012 2015° 2017° 2019° 

Botswana 31 21 36 40 48 58 
Congo (Kinshasa) 97 420 660 1,070 1,140 1,170 
Eritrea os = 82 39 42 
Mauritania = 37 40 40 40 40 
Morocco 4 14 12 14 15 15 
Namibia 10 - 5 13 23 24 
South Africa 89 103 81 70 78 103 
Tanzania’ 4 5 6 8 8 8 
Zambia 447 686 690 1,100 1,300 1,300 
Zimbabwe 3 5 6 10 10 10 
Total 690 1,300 1,500 2,400 2,700 2,800 


“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits. 
Copper contained in concentrates and dore. 


TABLE 9 
AFRICA: HISTORIC AND PROJECTED REFINED COPPER METAL PRODUCTION, 2005-2019" 


(Thousand metric tons) 


Country 2005 2010 2012 2015° 2017° 2019* 


Congo (Kinshasa) - 261 469 840 910 930 
Egypt” 3 3 3 3 3 3 
South Africa 99 81 66 51 59 77 
Zambia 399 530 531 600 600 600 
Zimbabwe 7 5 ] 5 5 5 


“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits. 
"Egypt produced only secondary refined copper; primary production in all other African countries. 
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TABLE 10 
AFRICA: HISTORIC AND PROJECTED GOLD MINE PRODUCTION, 2005-2019" 


“> .2p | tae | 


1 ie TOO ba 


‘Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits. 


From artisanal mining. 


Excludes production from artisanal mining. 


(Metal content in kilograms) 

Country 2005 2010 2012 2015° 2017° 2019° 

Algeria = 723 323 500 500 500 
Benin” en a ze =o on = 
Botswana 4 1,800 1,800 2,000 2,000 2,000 
Burkina Faso° 625 22,939 27,850 33,700 37,400 35,600 
Burundi < 300 300 300 300 300 
Cameroon’ 1,000 1,800 1,500 1,500 1,600 1,600 
Central African Republic” 15 60 55 60 5,100 5,100 
Chad 150 100 (4) (4) (4) (4) 
Congo (Brazzaville) 120 150 150 150 150 150 
Congo (Kinshasa) 7,200 12,000 14,000 36,000 38,000 38,000 
Cote d'Ivoire’ 1,335 5,310 10,423 16,800 25,600 29,900 
Egypt 2 9,847 8,148 15,000 15,000 15,000 
Equatorial Guinea 200 200 (4) (4) (4) (4) 
Eritrea 25 50 9,700 1,500 2,500 2,500 
Ethiopia 4,376 6,773 12,311 12,000 13,000 14,000 
Gabon” 300 = 666 1,200 1,400 1,400 
Ghana° 66,852 76,332 86,699 90,800 97,100 98,700 
Guinea? 25,097 15,217 14,790 14,200 14,400 14,400 
Kenya 616 2,355 1,600 1,600 1,600 1,600 
Liberia” 27 666 641 2,800 3,700 3,700 
Madagascar 10 30 400 400 400 400 
Mali” 44,230 36,360 40,132 41,700 40,000 45,500 
Mauritania “ 8,305 7,652 10,000 10,000 10,000 
Morocco 1,786 650 550 500 500 500 
Mozambique 63 106 178 180 180 180 
Namibia? 2,703 2,675 2,302 4,800 5,400 5,400 
Niger 4,962 1,950 1,662 1,100 1,500 1,500 
Nigeria 30 3,718 4,000 4,000 4,000 4,000 
Rwanda 10 3 3 3 3 3 
Senegal 600 4,381 6,666 7,800 15,100 18,200 
Sierra Leone® 53 270 141 200 6,300 5,900 
South Africa 294,671 188,702 154,178 186,000 191,000 183,000 
Sudan 3,625 26,317 46,133 29,800 31,500 32,000 
Tanzania 47,270 39,448 40,650 39,000 41,000 41,000 
Togo’ 6,179 10,452 16,500 16,500 16,500 16,500 
Uganda 46 -~ -- -- -- -- 
Zambia 440 3,600 4,500 5,500 6,000 6,000 
Zimbabwe 14,024 9,100 14,742 16,000 16,000 16,000 
Total 529,000 493,000 531,000 594,000 645,000 650,000 


“Gold is produced, but information is inadequate to make reliable estimates of output. 

‘Does not include gold produced as a byproduct of copper mining. 

*From artisanal mining for the years 2005 and 2010 only. 

"May include artisanal gold production from neighboring countries; however, information is inadequate to make reliable estimates 
of the output that originated from these countries. 
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TABLE 11 


AFRICA: HISTORIC AND PROJECTED BENEFICIATED IRON ORE PRODUCTION, 2005-2019 


(Fe content in thousand metric tons) 


Country Average grade 2005 2010 2012 2015° 2017° 2019* 
Algeria 50% 800 735 819 1,000 1,500 1,500 
Egypt 55% 880 141 2,200 2,200 2,200 2,200 
Gabon 64% -- -- -- -- -- 1,100 
Guinea 37% to 55% -- - — 580 63,000 79,500 
Kenya 60% - 7 7 7 7 7 
Liberia 34% to 61% -- -- 2,000 7,300 20,200 22,300 
Mauritania 59% to 72% 7,000 7,500 7,280 10,000 15,000 20,000 
Morocco 54% 4 24 44 44 42 40 
Mozambique 50% -- -- -- -- 500 1,000 
Nigeria 36% 20 23 25 25 2,000 2,800 
Senegal 58% -- -- -- -- -- - 
Sierra Leone 58% to 65% -- -- 3,600 11,600 15,400 15,400 
South Africa 62% to 65% 24,900 36,900 42,000 47,100 47,800 46,900 
Swaziland 44.5% -- -- -- -- -- _ 
Tanzania 52% -- -- -- -- -- 1,000 
Tunisia 54% 108 94 100 100 100 100 
Uganda 61% to 67% -- 2 29 30 30 30 
Zambia 65% -- -- -- 100 150 150 
Zimbabwe’ 51% 185 ~ -- - - = 

Total 33,900 45,400 58,100 80,100 168,000 194,000 
“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more that three significant digits. 
? Average iron content for Zimbabwe prior to 1996 was 61%. Since 1996, the average grade has been 51%. 
TABLE 12 
AFRICA: HISTORIC AND PROJECTED CRUDE STEEL PRODUCTION, 2005-2019" 
(Thousand metric tons) 
Country 2005 2010 2012 2015° 2017° 2019* 
Algeria 1,007 688 557 2,400 4,900 7,400 
Congo (Kinshasa) 110 104 110 110 110 110 
Egypt 5,565 6,700 6,627 9,000 11,000 11,000 
Ethiopia 60 150 130 250 1,200 1,700 
Kenya - ~ 260 290 380 380 380 
Libya 1,255 825 315 1,325 1,500 2,000 
Mauritania 1 5 5 100 100 100 
Morocco 205 455 475 475 500 500 
Nigeria 100 100 400 400 400 400 
South Africa 9,494 7,617 6,938 7,200 7,200 7,200 
Tanzania = = ~ - - 800 
Tunisia 66 115 109 200 200 200 
Uganda 30 7 7 7 7 7 
Zambia a = 40 50 100 200 200 
Zimbabwe —t™tS 107 14 15 15 15 15 
Total Oo 18,000 —-:17,100 15,600 22,000 27,700 32,000 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits. 
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TABLE 13 


AFRICA: HISTORIC AND PROJECTED NICKEL MINE PRODUCTION, 2005-2019! 


Country 2005 

Botswana 39,335 
Madagascar -- 
Morocco 99 
South Africa 42,392 
Zambia -- 
Zimbabwe 8,556 
Total 90,400 


“Estimated. -- Negligible or no production. 


(Metal content in metric tons) 


2010 2012 
23,053 17,948 
2,000 8,250 
317 225 
39,960 45,945 
2,482 -- 
6,200 7,899 
74,000 80,300 


'Estimated data and totals are rounded to no more than three significant digits. 


TABLE 14 


2015° 


20,000 
55,000 


250 


56,000 


1,000 
8,000 


140,000 


2017° 


22,000 
64,000 


250 


63,000 
45,000 


8,000 


202,000 


AFRICA: HISTORIC AND PROJECTED PALLADIUM MINE PRODUCTION, 2005-2019! 


Country 2005 

Botswana NA 
South Africa 82,961 
Zimbabwe 3,879 
Total 86,800 


“Estimated. NA Not available. 


(Metal content in kilograms) 


2010 2012 
3,328 2,613 
82,222 74,738 
7,000 9,000 
92,600 86,400 


‘Estimated data and totals are rounded to no more than three significant digits. 


TABLE 15 


2015° 
2,600 
76,600 
10,000 
89,200 


2017° 
2,600 
87,900 
13,000 
104,000 


AFRICA: HISTORIC AND PROJECTED PLATINUM MINE PRODUCTION, 2005-2019! 


Country 2005 

Botswana NA 
Ethiopia -- 
South Africa 163,711 
Zimbabwe 4,834 
Total 169,000 


(Metal content in kilograms) 


2015° 
450 
135,000 
12,000 


2010 2012 
560 435 

8 on 
147,790 128,590 
8,800 11,900 
157,000 141,000 


“Estimated. -- Negligible or no production. NA Not available. 
‘Estimated data and totals are rounded to no more than three significant digits. 
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147,000 


2017° 
450 


156,000 


16,000 


2019° 
24,000 
64,000 
250 
70,000 
45,000 
8,000 


211,000 


2019% 
2,600 
99,400 
13,000 
115,000 


2019° 
450 
167,000 
16,000 


172,000 


183,000 
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TABLE 16 
AFRICA: HISTORIC AND PROJECTED TIN MINE PRODUCTION, 2005-2019! 


(Metal content in metric tons) 


Country 2005 2010 2012 2015° 2017° 2019° 

Burundi 4 12 21 20 20 20 
Congo (Kinshasa) 4,400 8,600 3,700 3,700 3,700 3,700 
Egypt -- -- 400 1,000 1,000 1,000 
Morocco -- -- -- 6,000 6,000 6,000 
Niger 14 6 10 10 10 10 
Nigeria 1,300 520 570 600 600 600 
Rwanda 170 3,000 1,600 1,600 1,600 1,600 
Uganda -- 32 -- 600 940 960 
Total 5,900 12,200 6,300 13,500 13,900 13,900 


“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits. 


TABLE 17 
AFRICA: HISTORIC AND PROJECTED TIN METAL PRODUCTION, 2005-2019! 


(Metric tons) 
7 Country 2005 2010 2012 2015° 2017° 2019° 
Congo (Kinshasa) és * 4 x = - = 
Nigeria 25 -- -- =< a = 
Rwanda 2000 
Total 230 -- -- rt a de 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits. 


TABLE 18 
AFRICA: HISTORIC AND PROJECTED DIAMOND PRODUCTION, 2005-2019! 


(Thousand carats) 


Country 2005 2010 2012 2015° 2017° 2019° 

Angola 7,079 8,362 8,331 8,500 9,000 10,000 
Botswana 31,890 22,091 20,478 22,000 24,000 30,000 
Cameroon 12 6 5 50 50 50 
Central African Republic 383 302 366 370 370 370 
Congo (Brazzaville) -- 381 52 70 70 70 
Congo (Kinshasa) 35,207 16,800 20,900 18,400 22,200 24,200 
Cote d'Ivoire 300 -- -- -- -- - 
Gabon (2) (2) (2) (2) (2) (2) 
Ghana See Se te 1,013 334 233 300 300 500 
Guinea 549 374 267 300 300 300 
Lesotho 52 100 479 500 1,300 1,700 
Libena NA 27 34 30 30 30 
Namibia 1,902 1,693 1,700 1,700 1,700 1,700 
Sierra Leone 669 438 541 500 500 500 
South Africa 15,776 8,868 7,245 8,600 9,700 10,000 
Tanzania 220 80 127 240 310 310 
Togo 41 (2) (2) (2) (2) (2) 
Zimbabwe | 251 8,435 12,060 15,000 15,000 15,000 
Total 95,300 68,300 72,800 «76,600 ~=—=s———«84,800 95,000 


“Estimated. NA Not available. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits. 
Less than 1 unit. 
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TABLE 19 
AFRICA: HISTORIC AND PROJECTED LITHIUM PRODUCTION, 2005-2019 


(Metric tons) 
Country 2005 2010 2012 2015° 2017° 
Zimbabwe 1,100 47,000 43,000 50,000 50,000 


“Estimated data are rounded to no more than three significant digits. 


TABLE 20 
AFRICA: HISTORIC AND PROJECTED SALABLE COAL PRODUCTION, 2005-2019! 


(Thousand metric tons) 


Country 2005 2010 2012 2015° 2017° 

Botswana 985 988 1,455 1,600 1,500 
Congo (Kinshasa) 120 -- 4 4 4 
Egypt 300 300 300 300 300 
Ethiopia -- 20 20 30 90 
Malawi 52 65 92 190 210 
Mozambique 3 38 4,900 12,600 27,600 
Niger 182 247 235 240 240 
Nigeria 8 46 40 40 50 
South Africa 244,940 254,522 258,576 293,000 322,000 
Swaziland 222 146 152 150 150 
Tanzania 31 (2) 79 440 500 
Zambia 240 200 200 300 300 
Zimbabwe 2,891 2,668 3,500 4,000 4,000 
Total 250,000 259,000 270,000 313,000 357,000 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits. 


2Less than 1 unit. 


2019° 
50,000 


50 
341,000 
150 
2,500 
300 
4,000 
380,000 
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THe MUINERAL INDUSTRY OF ALGERIA 
By Mowafa Taib 


Algeria was a significant producer of crude oil, helium, 
ind natural gas but a minor supplier of metals and industrial 
ninerals to the world in 2012. The country ranked first and third 
in Africa in natural gas and crude oil output, respectively, and 
hird in the world in helium output after the United States and 
canada. It was the world’s fourth-ranked exporter of natural gas 
in terms of volume. Algeria accounted for 2.51% and 1.60% 
of the world’s natural gas and crude oil output, respectively. 

The country held 4.5 trillion cubic meters of proven natural gas 
reserves, which was 2.34% of the world’s total proven reserves, 
and 12.2 billion barrels of proven crude oil reserves, which 

was about 1.0% of the world’s total reserves. Algeria’s proven 
reserves of natural gas were ranked second in volume in Africa 
after Nigeria and fifth in the Middle East after Iran, Qatar, Saudi 
Arabia, and the United Arab Emirates (BP p.1.c., 2013, p. 6, 8, 
20, 22; Organization of Arab Petroleum Exporting Countries, 
2013, p. 12, 16, 32, 36). 

Algeria produced a wide variety of mineral commodities, 
including barite, bentonite and other clays, cement, crushed 
stone, diatomite, dolomite, gold, gravel, gypsum, helium, iron 
ore, lime, limestone, marble, nitrogen fertilizer, phosphate 
rock, pozzolan, quartzite, salt, sand, silica sand, silver, and 
steel. The country also held other minable mineral resources 
that were not being produced in 2012, including diamond and 
other gemstones, fluorite, niobium, perlite, shale gas, rubidium, 
tantalum, tin, and uranium (table 1; Ministére de 1’Energie et des 
Mines, 2013b). 


Minerals in the National Economy 


Algeria’s gross domestic product (GDP) increased in real 
terms at a rate of 2.5% in 2012 compared with a rate of 2.4% 
in 2011. The value of the hydrocarbon sector, which accounted 
for 32.9% of the GDP in 2012 compared with 36.1% of the 
GDP in 2011, decreased by 0.6% compared with that of 2011. 
The decrease in value was the result of decreased production 
volumes for crude oil, condensate, and liquefied petroleum gas 
(LPG), and to slightly lower crude oil prices, which for Algeria 
decreased to $111.49 per barrel in 2012 from $112.92 per barrel 
in 2011 (International Monetary Fund, 2013, p. 6; Organization 
of Arab Petroleum Exporting Countries, 2013, p. 110). 

In 2012, the flow of foreign direct investment (FDI) into 
Algeria’s mineral sector decreased by 27% to $2.3 billion 
from $3.1 billion in 2011. The FDI, which was used mainly 
to fund hydrocarbon projects, came from Europe (74%), Asia 
(about 15%), North America (10%), and other regions (1%). 
ltaly, which invested $584 million in Algeria in 2012, was 
the leading country in terms of investment followed by the 
United Kingdom, $473 million; Norway, $377 million; and 
the United States, $208 million (Ministére de l’Energie et des 
Mines, 2013a, p. 57-58). 
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Government Policies and Programs 


In 2012, the Government continued its “golden share” policy 
(initiated in 2010) concerning foreign investment in the country. 
The policy gives the Government a majority ownership (a 
minimum 51% share) in the local operations of new companies 
operating in Algeria, as well as a seat on the company’s board 
of directors, but not voting rights. Consequently, the maximum 
foreign ownership share of any new company operating in 
Algeria, including in the mineral industry, would be 49%. 

To increase hydrocarbon production, which had been 
declining in recent years, the Government attempted to 
attract participation of international oil companies (IOCs) by 
introducing amendments to the hydrocarbon law. Under the 
revised law, taxes would be assessed on profits rather than on 
revenue, which was a change intended to make exploration on 
smaller fields more viable. The Government had been promoting 
economic diversity by planning major mineral industry projects, 
such as aluminum and steel mills and ammonia and other 
fertilizer plants. An important challenge for the Government 
was to be able to produce sufficient quantities of natural gas to 
maintain current export levels of natural gas while still being 
able to meet the increased demand for natural gas for electric 
power generation required for the new projects as well as for 
other types of domestic consumption (Nield, 2010, 2013). 


Production 


Notable increases in mineral commodity production in 
2012 compared with that of 2011 included the increase in 
sulfuric acid output, by 686%; feldspar, by 78%; pozzolan, by 
48%; ammonia, by 20%; iron ore, by 18%; limestone, by 11%; 
and helium, by 9%. Notable decreases in mineral commodity 
production in 2012 compared with that of 2011 included the 
decrease in the output of silver, by 42%; residual fuel oil, by 
32%; gold, by 28%; salt, by 20%; and LPG, by 10%. Production 
of crude oil and condensate, methanol, natural gas plant liquids 
(NGL), and phosphate rock decreased slightly in 2012 compared 
with production in 2011 (table 1). 


Structure of the Mineral Industry 


The Ministére de |’Energie et des Mines [Ministry of 
Energy and Mining] (MEM), is responsible for regulating the 
activities of the mineral industry through its numerous agencies. 
Agence Nationale du Patrimoine Minier [Algerian Mining 
Authority] (ANPM) and Agence National de la Géologie et 
du Contréle Minter [National Agency of Geology and Mining 
Control] (ANGCM) were created by Mining law No. 01-10 of 
July 3, 2001 (Mining Law). ANPM is responsible for awarding 
mining licenses; in 2012, it awarded a total of 206 permits 
(new, renewal, substitution, and transfer permits), including 
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THe MINERAL INDUSTRY OF ALGERIA 
By Mowafa Taib 


Algeria was a significant producer of crude oil, helium, 
and natural gas but a minor supplier of metals and industrial 
minerals to the world in 2012. The country ranked first and third 
in Africa in natural gas and crude oil output, respectively, and 
third in the world in helium output after the United States and 
Canada. It was the world’s fourth-ranked exporter of natural gas 
in terms of volume. Algeria accounted for 2.51% and 1.60% 
of the world’s natural gas and crude oil output, respectively. 

The country held 4.5 trillion cubic meters of proven natural gas 
reserves, which was 2.34% of the world’s total proven reserves, 
and 12.2 billion barrels of proven crude oil reserves, which 

was about 1.0% of the world’s total reserves. Algeria’s proven 
reserves of natural gas were ranked second in volume in Africa 
after Nigeria and fifth in the Middle East after Iran, Qatar, Saudi 
Arabia, and the United Arab Emirates (BP p.I.c., 2013, p. 6, 8, 
20, 22; Organization of Arab Petroleum Exporting Countries, 
2013, p. 12, 16, 32, 36). 

Algeria produced a wide variety of mineral commodities, 
including barite, bentonite and other clays, cement, crushed 
stone, diatomite, dolomite, gold, gravel, gypsum, helium, iron 
ore, lime, limestone, marble, nitrogen fertilizer, phosphate 
rock, pozzolan, quartzite, salt, sand, silica sand, silver, and 
steel. The country also held other minable mineral resources 
that were not being produced in 2012, including diamond and 
other gemstones, fluorite, niobium, perlite, shale gas, rubidium, 
tantalum, tin, and uranium (table 1; Ministére de l’Energie et des 
Mines, 2013b). 


Minerals in the National Economy 


Algeria’s gross domestic product (GDP) increased in real 
terms at a rate of 2.5% in 2012 compared with a rate of 2.4% 
in 2011. The value of the hydrocarbon sector, which accounted 
for 32.9% of the GDP in 2012 compared with 36.1% of the 
GDP in 2011, decreased by 0.6% compared with that of 2011. 
The decrease in value was the result of decreased production 
volumes for crude oil, condensate, and liquefied petroleum gas 
(LPG), and to slightly lower crude oil prices, which for Algeria 
decreased to $111.49 per barrel in 2012 from $112.92 per barrel 
in 2011 (International Monetary Fund, 2013, p. 6; Organization 
of Arab Petroleum Exporting Countries, 2013, p. 110). 

In 2012, the flow of foreign direct investment (FDI) into 
Algeria’s mineral sector decreased by 27% to $2.3 billion 
from $3.1 billion in 2011. The FDI, which was used mainly 
to fund hydrocarbon projects, came from Europe (74%), Asia 
(about 15%), North America (10%), and other regions (1%). 
ltaly, which invested $584 million in Algeria in 2012, was 
the leading country in terms of investment followed by the 
United Kingdom, $473 million; Norway, $377 million; and 
the United States, $208 million (Ministére de l’Energie et des 
Mines, 2013a, p. 57-58). 
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Government Policies and Programs 


In 2012, the Government continued its “golden share” policy 
(initiated in 2010) concerning foreign investment in the country. 
The policy gives the Government a majority ownership (a 
minimum 51% share) in the local operations of new companies 
operating in Algeria, as well as a seat on the company’s board 
of directors, but not voting rights. Consequently, the maximum 
foreign ownership share of any new company operating in 
Algeria, including in the mineral industry, would be 49%. 

To increase hydrocarbon production, which had been 
declining in recent years, the Government attempted to 
attract participation of international oil companies (IOCs) by 
introducing amendments to the hydrocarbon law. Under the 
revised law, taxes would be assessed on profits rather than on 
revenue, which was a change intended to make exploration on 
smaller fields more viable. The Government had been promoting 
economic diversity by planning major mineral industry projects, 
such as aluminum and steel mills and ammonia and other 
fertilizer plants. An important challenge for the Government 
was to be able to produce sufficient quantities of natural gas to 
maintain current export levels of natural gas while still being 
able to meet the increased demand for natural gas for electric 
power generation required for the new projects as well as for 
other types of domestic consumption (Nield, 2010, 2013). 


Production 


Notable increases in mineral commodity production in 
2012 compared with that of 2011 included the increase in 
sulfuric acid output, by 686%; feldspar, by 78%; pozzolan, by 
48%; ammonia, by 20%; iron ore, by 18%; limestone, by 11%; 
and helium, by 9%. Notable decreases in mineral commodity 
production in 2012 compared with that of 2011 included the 
decrease in the output of silver, by 42%; residual fuel oil, by 
32%; gold, by 28%; salt, by 20%; and LPG, by 10%. Production 
of crude oil and condensate, methanol, natural gas plant liquids 
(NGL), and phosphate rock decreased slightly in 2012 compared 
with production in 2011 (table 1). 


Structure of the Mineral Industry 


The Ministére de I’Energie et des Mines [Ministry of 
Energy and Mining] (MEM), is responsible for regulating the 
activities of the mineral industry through its numerous agencies. 
Agence Nationale du Patrimoine Minier [Algerian Mining 
Authority] (ANPM) and Agence National de la Géologie et 
du Contréle Minier [National Agency of Geology and Mining 
Control] (ANGCM) were created by Mining law No. 01-10 of 
July 3, 2001 (Mining Law). ANPM is responsible for awarding 
mining licenses; in 2012, it awarded a total of 206 permits 
(new, renewal, substitution, and transfer permits), including 
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2 for prospection, 52 for exploration, and 152 for exploitation of 
mineral commodities (Agence Nationale du Patrimoine Minier, 
2013; Ministére de |’Energie et des Mines, 2013a, p. 44-45). 

Office National de la Recherché Géologique et Miniére 
[National Office of Geologic and Mining Research] (ORGM), 
which was created by Decree No. 92-31 of January 20, 1992, 
was a partner with almost all the mining companies involved 
in exploration, exploitation, and prospecting activities in the 
country. ORGM employed 2,200 people and provided geologic, 
geophysical, and geochemical surveys as well as chemical 
assays and drilling services. The workforce in the energy and 
mining sector in Algeria increased by 2% and added 4,598 
employees in 2012. Of the 266,645 employees in the sector, 
196,297 were permanent and 70,348 were temporary. In 2012, 
employment in the state-owned mining companies increased 
by 2% to 29,409 people from 28,953 in 2011. The number of 
the employees in private mining companies increased slightly 
to 20,427 from 20,406 in 2011 (Ministére de l’Energie et des 
Mines, 2013a, p. 45, 54; World Investment News, 2013). 

Ordinance No. 06-10 of July 29, 2006, which regulates 
natural gas and petroleum operations, is a supplement to law 
No. 05-07 of April 28, 2005. The law grants Sonatrach S.p.A. 
51% ownership of all hydrocarbon projects in the country. 
Environmental laws applicable to the mineral industry include 
law No. 03-10 of July 19, 2003, and associated decrees, and 
law No. 05-12 of September 4, 2005. Ordinance No. 07-02 
of March 1, 2007, amends and supplements the Mining Law. 
The Mining Law guarantees parity for all investors; allows 
separate surface and underground mine tenure; ensures that 
disputes can be appealed to international arbitrators; gives 
incentives for importing equipment for mining operations; 
and provides custom-tariff exemptions and rebates on mineral 
extraction royalties. 

The Algerian hydrocarbon sector operations were dominated 
by Sonatrach and several IOCs working in Algeria under 
production-sharing agreements. In 2012, Sonatrach owned 80% 
of the country’s hydrocarbon production assets and the remaining 
20% was distributed among BP Algerie of the United Kingdom, 
Compajiia Espafiola de Petréleos, S.A.U. (Cepsa) of Spain, and 
Eni Algeria Production BV of Italy (3% each); Repsol of Spain, 
Statoil of Norway, and Total Algeria S.p.A. of France (2% each); 
Anadarko Petroleum Corp. of the United States (1%); and others 
(4%) (U.S. Energy Information Administration, 2013). 

Sonatrach, which was the largest oil company in Africa 
in terms of the volume of hydrocarbon production, was a 
state-owned company that carried out diverse operations 
in mining and the extraction of crude oil and natural gas. 
Sonatrach was responsible for the exploration, production, 
pipeline transportation, and marketing of hydrocarbons and their 
byproducts. Sonatrach had 154 affiliates and subsidiaries, 105 
of which were located in Algeria and 49 of which were located 
in such countries as Argentina, Libya, Mali, Peru, Spain, and 
Tunisia. The main subsidiaries in Algeria included Entreprise 
Nationale de Commercialisation et de Distribution des 
Produits Pétroliers S.p.A. (Naftal), Helios S.p.A., L’Entreprise 
Nationale de Canalisations S.p.A. (ENAC), Société Nationale 
de Pétrochimie S.p.A., and Société Nationale de Raffinage de 
Pétrole S.p.A. (NAFTEC) (table 2; Sonatrach S.p.A., 2012). 
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Société Nationale de |’Electricité et du Gaz S.p.A 
[National Society for Electricity and Gas] (Sonelgaz) was the 
state-owned entity responsible for the construction, distribution, 
generation, and transportation of electricity as well as the 
distribution and transportation of natural gas in Algeria. The 
Sonelgaz Group of companies had 36 domestic subsidiaries 
(Sonelgaz Group, 2013). 

Entreprise Nationale des Produits Miniers Non Ferreux 
et des Substances Utiles S.p.A. (ENOF) was a state-owned 
company that operated 18 mines and quarries and produced 
nonferrous metal mineral commodities through six 
subsidiaries. These subsidiaries were La Société des Feldspaths 
d’Algérie (SOFELD), Société Algérienne des Granulats 
S.p.A. (ALGRAN), Société des Bentonites d’Algérie S.p.A. 
(BENTAL), Société des Diatomites d’ Algérie (DIATAL), 
Société des Kaolins d’Algérie S.p.A. (SOALKA), and Société 
des Mines de Baryte d’Algérie S.p.A. (SOMIBAR) (table 2). 

SOMIBAR produced barite from the Amin Mimoun Mine in 
Khenchella Province, the Boucaid Mine in Tissemsilt Province, 
and the Mellal Mine in Tlemcen Province. BENTAL produced 
bentonite from the Maghnia Mine in Tlemcen Province and the 
M’ Zila deposit in Mostagnem Province. ALGRAN produced 
aggregates and limestone from nine quarries spread throughout 
the country. Société des Kaolins d’Algérie S.p.A. (SOALKA), 
was a joint venture of Federal White Cement Ltd. of Canada 
(63% interest) and ENOF (37% interest). SOALKA explored 
for and produced kaolin for the ceramic industry. It was also 
exploring for clay, copper, diamond, lead, limestone for cement, 
and zinc. Entreprise d’Exploitation des Mines d’Or S.p.A. 
(ENOR), which was a joint venture of GMA Resources p.1.c. 
of the United Kingdom (until the end of 2012) and Sonatrach 
S.p.A., was the sole gold producer in the country from the 
Amesmessa Mine in southern Algeria (GMA Resources p.1.c., 
2012; Société des Kaolins d’ Algérie S.p.A., 2013). 

The Government-owned Enterprise Nationale de Fer et 
du Phosphate (Ferphos Group S.p.A.) managed Algeria’s 
production of iron ore, phosphate rock, pozzolan, and other 
building materials. Its subsidiaries included Société des Mines 
de Phosphates S.p.A. (Somiphos), which was the state’s 
phosphate mining company; Société des Mines de Fer d’ Algérie 
S.p.A. (SOMIFER), which was the iron ore mining company; 
and Société des Pouzzolanes et des Matériaux de Construction 
S.p.A. (SPMC), which produced pozzolan and other building 
materials (Agence Nationale du Patrimoine Minier, 2013). 

ArcelorMittal Tebessa S.p.A., which was a joint venture 
of ArcelorMittal (70% interest) and Ferphos (30% interest), 
operated the Boukhadra and the Ouenza iron ore mines in 
Tebessa Province. ArcelorMittal Annaba S.p.A., which was 
a joint venture of ArcelorMittal (70% interest) and Groupe 
Industriel Sider (30% interest), operated the only integrated 
steel plant in Algeria. The plant was located at El-Hadyar. 
Western Mediterranean Zinc S.p.A. (WMZ) was a joint venture 
of Terramin Australia Ltd. (65% interest), state-owned ENOF 
(32.5% interest), and ORGM (2.5% interest) formed to develop 
the Tala Hamza lead and zinc project on the Oued Amizour 
permit, which is located 15 kilometers (km) southwest of 
the Port of Bejaia in northeastern Algeria (table 2; Terramin 
Australia Ltd., 2013). 
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Mineral Trade 


In 2012, the value of hydrocarbon exports, which accounted 
for 98% of the country’s total exports, decreased to about 
$70.6 billion from about $71.7 billion in 2011. The value 
of crude oil exports accounted for 39.3% of Algeria’s total 
hydrocarbon export value, followed by natural gas, 22.4%; 
refined petroleum products, 15.7%; liquefied natural gas 
(LNG), 9.2%; condensate, 6.7%; and LPG, 6.8%. The volume 
of hydrocarbon exports amounted to 250.4 million barrels 
(MbbI!) of crude oil, 97.6 Mbbl of refined petroleum products, 
53.1 Mbbl of condensate, 45.6 Mbbl of LPG, 37.3 billion 
cubic meters of natural gas, and 24.2 million cubic meters 
of LNG. Other nonfuel mineral exports included ammonia 
($421 million), phosphate rock ($153 million), helium and 
hydrogen ($26 million combined), and zinc ($15 million) 
(Banque d’ Algérie, 2013, p. 23, 1190; United Nations 
Statistics Division, 2013). 

Italy was Algeria’s leading import partner and accounted 
for 16.0% of the value of total Algerian exports followed by 
the United States (15.0%), Spain (10.9%), France (8.5%), and 
the Netherlands (7.3%). The value of U.S. exports to Algeria 
decreased by 15% to about $1.36 billion in 2012 from about 
$1.6 billion in 2011. The value of U.S. imports from Algeria 
also decreased by 32% to about $10.0 billion from $14.6 billion 
in 2011. The value of U.S. crude oil imports from Algeria 
decreased to $4.7 billion from $7.3 billion in 2011; fuel oil, 
to about $4.0 billion from $4.1 billion in 2011; and liquefied 
petroleum gases, to $1.2 billion from $2.2 billion in 2011 (United 
Nations Statistics Division, 2013; U.S. Census Bureau, 2013). 

In 2012, Algeria’s total imports increased in value to 
$51.6 billion from $46.9 billion in 2011. The value of the 
country’s import of iron and steel was $3.4 billion (about 7% 
of total imports), which included 5.0 million metric tons (Mt) of 
semifinished and finished steel products compared with about 
4.0 Mt in 2011 (Banque d’ Algérie, 2013, p. 172; United Nations 
Statistics Division, 2013; World Steel Association, 2013, p. 55). 


Commodity Review 
Metals 


Copper, Lead, and Zinc.—The development of the 
Tala Hamza lead and zinc project was stalled because of 
a disagreement between the Government and Terramin on 
technical aspects related to the proposed mining method. The 
project was located in the Oued Amizour exploration permit, 
which covers 125 square kilometers (km?) near the Port of Bejaia 
in northeastern Algeria. As of yearend 2012, the total resources 
(measured, indicated, and inferred) of the Tala Hamza deposit 
were 68.6 Mt of ore at grades of 1.2% lead and 4.6% zinc ata 
cutoff grade of 2.5% zinc. The results of the definitive feasibility 
study, which was completed by Terramin in 2010, indicated that 
a project could be developed on the Tala Hamza deposit using 
block cave mining and conventional processing. The project 
would have the capacity to produce 2 Mt/yr of ore, which would 
be processed to produce 100,000 metric tons per year (t/yr) of 
zinc in concentrate and 25,000 t/yr of lead in concentrate in the 
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first phase. In the second phase, production would increase to 
4 Mt/yr of ore to produce 200,000 t/yr of zinc in concentrate 
grading 53% zinc at a 90% recovery rate and 40,000 t/yr of 
lead in concentrate grading 60% lead at a 72% recovery rate 
(Terramin Australia Ltd., 2010, 2013). 

In 2012, Celamin Holdings N.L. of Australia, which had 
signed an agreement with Groupe Faienceries Algériennes 
(FA) to develop the Oued El Kebir base-metals project in 
2011, withdrew from the project. The company did not give 
a reason for its decision, but it appeared to be related to the 
new law restricting foreign investor ownership to a maximum 
of 49%. The Oued El Kebir deposit would have been mined 
for barite, copper, lead, silver, and zinc. The project’s inferred 
resource was estimated to be 11.5 Mt of ore grading 2.6% lead, 
2.1% zinc, 0.7% copper, and 95 grams per metric ton (g/t) silver 
(Celamin Holdings N.L., 2013). 

Gold.—In 2012, Sonatrach failed to find a partner to replace 
GMA for the operation of the country’s only gold mine—the 
Amesmessa-Tirek gold mine operated by ENOR—which was 
a joint venture of Sonatrach and GMA. In 2012, gold output 
was 323 kilograms (kg), which was less than one-third the peak 
production amount of about 1,000 kg in 2009. The decreased 
grade of gold being extracted from the Amesmessa-Tirek Mine 
and the increase in the strip ratio increased the mining costs for 
ENOR, and consequently, GMA could not meet its financial 
obligations despite the increase in the price of gold on the world 
market. Therefore, GMA liquidated its assets in the company 
and sold its share (48% interest) in ENOR to Sonatrach 
(Entreprise d’Exploitation des Mines d’Or S.p.A., 2012, p. 20; 
GMA Resources p.1.c., 2012, p. 4—5). 

Cancor Mines Inc. of Canada had four exploration permits in 
Algeria for copper, gold, and silver; all the permitted areas were 
located 2,000 kilometers (km) south of Algiers in the Hoggar 
region. Two gold-silver permits were for the Ouzzul North and 
the Tirek North properties, and two copper-gold permits were 
for the Tan Chaffao East and the Tan Chaffao West properties. 
Exploration activities were suspended in the region because 
of recent political and military activity in neighboring Mali 
(Cancor Mines Inc., 2013). 

Iron and Steel.—Algeria’s iron ore production increased by 
18% to 1.56 Mt in 2012 from 1.32 Mt in 2011, and crude steel 
production increased by 1% to 557,000 metric tons (t) from a 
revised 551,000 t. Algeria, which was the eighth-ranked net 
importer of steel in the world in 2012, imported 5.0 Mt of steel 
products, including 4.0 Mt of long products, 686,000 t of flat 
products, and about 296,000 t of tubular products to meet the 
demand for steel products in the domestic market. The country’s 
apparent consumption of crude steel equivalent increased by 
about 48% to 5.9 Mt in 2012 from about 4.0 Mt in 2012 (table 1; 
World Steel Association, 2013, p. 2, 19, 55, 65, 70, 75, 78, 98). 

Qatar International Co., which was a joint venture of 
Qatar Steel Co. and Qatar Mining Co., signed an agreement 
with the Government to build a 5-Mt/yr steel mill in the Bellara 
Industrial Zone of Jijel Province, which 1s located about 
360 km east of Algiers. The mill would be built in two stages 
and a 2-Mt/yr-capacity direct-reduced-iron-based steel works 
would be added at each stage. Ownership in the new project 
would follow Algeria’s new partnership rules, which gives 
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the Government a 51% share and Qatar International a 49% 
share. The Government’s share would be equally divided 
between Enterprise Nationale de Sidérurgie (Group Sider) and 
Fonds National de |’ Investissement (Arab Steel, 2011, 2013). 


Industrial Minerals 


Cement.—Cement production in Algeria amounted to 19 Mt 
of hydraulic cement and 18 Mt of clinker in 2012 according 
to most recent statistics from the Arab Union for Cement and 
Building Materials. Cement consumption, on the other hand, 
amounted to 21 Mt in 2012. The Government consolidated its 
12 cement plants, which together produced 11.3 Mt of cement in 
2011 and accounted for 64% of the country’s cement sales, into 
one holding company. The consolidation cost $2.4 billion and 
included an expansion in production capacity to 20 Mt/yr, thus 
increasing the holding company’s share in the Algerian cement 
market to between 75% and 80%. Lafarge Algeria controlled 
36% of the domestic cement market through its wholly owned 
subsidiaries, which included Algerian Cement Co. and Ciment 
Blanc d’ Algérie S.p.A. (table 2; Arab Union for Cement and 
Building Materials, 2013; Lafarge S.A., 2013, p. 33). 

Cement production at the Zahana plant amounted to 812,000 t 
in 2012. ASEC Algeria Cement Co. S.p.A, which held a 35% 
stake in the output, was managing the plant and expected to 
increase the plant’s production to 1 Mt/yr by 2014. ASEC 
Algeria was obtaining loans from local banks to finance the 
building of a 3.4-Mt/yr-capacity greenfield cement plant at 
Djefla about 300 km south of Algiers after the Government 
cement holding company withdrew its decision to acquire 
a minority stake in the project. The project included two 
production lines; the first line would have the capacity to 
produce 1.5 Mt/yr of cement and would cost $300 million 
to build. The second line would increase the capacity to 
3.4 Mt/yr and would cost $250 million to build. The limestone 
for the cement plant would come from the Djellal El Gharbi 
deposit, which is located about 1 km from the plant and had 
resources sufficient to supply the plant for 80 years at projected 
production levels (ASEC Cement, 2013, p. 4, 6—7). 

Nitrogen.—Fertial S.p.A, which was a joint venture of 
Grupo Villar Mir of Spain (66% interest) and Asmidal Group 
(34% interest), was the only producer of ammonia in Algeria in 
2012. The company produced 859,000 t of ammonia, 773,000 t 
of which was exported mainly to Spain (51%), France (20%), 
Portugal (12%), and Morocco (9%) (Arab Fertilizer Association, 
2013; Fertial, S.p.A., 2013). 

In 2012, several ammonia and urea production projects were 
at different stages of construction and planning in the country. 
Sharika El Djazairia El Omania lil Asmida S.p.A. [Algeria 
Oman Fertilizer Co.], which was a joint venture of Suhail 
Bahwan Group (Holding) L.L.C. of Oman (51% interest) and 
Sonatrach (49% interest), was in the final stages of building a 
nitrogen fertilizer plant in the Arzew Industrial Zone near the 
city of Oran, which is located in northwestern Algeria. The 
$2.4 billion nitrogen fertilizer plant would have the capacity 
to produce 2.6 Mt/yr of urea. Sofert Algeria, which was a 
joint venture of Orascom Construction Industries of Egypt 
(51% interest) and Sonatrach (49% interest), was embarking on 
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building a fertilizer complex at the Azrew Industrial Zone that 
would include two plants—an 800,000 t/yr-capacity anhydrous 
ammonia plant and a 1.2-Mt/yr-capacity granulated urea plant. 
Sofert was expected to supply 1.1 Mt/yr of urea to the domestic 
market and 700,000 t/yr of ammonia for export (Orascom 
Construction Industries, 2013; Suhail Bahwan Group LLC, 2013). 


Mineral Fuels 


Natural Gas and Petroleum.—Algeria’s production of 
crude oil and condensate averaged 1.65 million barrels per day 
(Mbbi/d) in 2012, which was similar to the country’s production 
in 2011. Gross natural gas output amounted to 182.6 billion 
cubic meters of natural gas, which included 85.7 billion cubic 
meters of dry (marketed) gas. The country’s crude oil and NGL 
output had been decreasing significantly since 2008, when the 
country produced 2.46 Mbbi/d. In 2012, Algeria had an installed 
refining capacity of 562,000 barrels per day (bbl/d) of crude 
oil and condensate, which was unchanged from that in 2011. 
The country was planning to add an additional 82,000 bbl/d of 
refining capacity at existing refineries as well as to build four 
new 100,000-bbl/d-capacity refineries at Biskra, Ghardaia, 
Hassi Massoud, and Tairet, respectively. Construction of the 
new refineries and expansion projects at existing refineries 
were expected to be completed by 2018 (Organization of 
Arab Petroleum Exporting Countries, 2013, p. 26, 34, 44, 48; 
U.S. Energy Information Administration, 2013). 

In 2012, Algeria had 2,061 producing wells, which included 
258 wells that were completed during the year. The number 
of hydrocarbon discoveries in Algeria was 31 compared with 
20 discoveries in 2011. Eight crude oil discoveries were 
reported in 2012 compared with 10 discoveries in 2011. Natural 
gas discoveries increased to 23 from 10 discoveries in 2011. 
The Berkine basin was the site of 13 crude oil and natural gas 
discoveries by Sonatrach and 6 discoveries by IOCs. Seven 
discoveries were reported at the Illizi basin, including six 
by Sonatrach and one by IOCs. Sonatrach also reported two 
discoveries at the Oued Mya basin, and one discovery in each 
of the Ahnet, the Nord de I‘Algérie, and the Reggane basins 
(Ministére de I’Energie et des Mines, 2013a, p. 17; Organizatior 
of Arab Petroleum Exporting Countries, 2013, p. 20, 22), 

In 2012, the Government and IOCs invested more than 
$7.27 billion in hydrocarbon activities compared with about 
$9.00 billion in 2011. Exploration investments, which amountec 
to about $1.9 billion in 2012, represented an increase of 
about 10% compared with that of 2011. Sonatrach invested 
about $1.5 billion in hydrocarbon exploration activities, and 
IOCs spent $0.4 billion. Of the $5.26 billion invested in the 
development of Algeria’s hydrocarbon sector in 2012, Sonatrac. 
contributed $2.8 billion compared with $2.46 billion by IOCs. 
In 2011, Sonatrach spent about $3.67 billion and [OCs invested 
$3.6 billion in the development of the country’s hydrocarbon 
resources (Ministére de |’ Energie et des Mines, 2013a, p. 17). 

ALNAFT signed 20 contracts with Sonatrach, of which 
17 contracts were for research and exploitation and 3 were 
for exploration. The extent of exploration drilling decreased 
by 4% in 2012 compared with that of 2011. Sonatrach was 
responsible for 210,653 meters (m) of exploration drilling 
and IOCs drilled 47,493 m. Two-dimensional (2—D) seismic 
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activity covered 8,696 km in 2012 compared with 16,788 km 
in 2011 and three-dimensional (3—D) seismic activity increased 
to 13,180 km? in 2012 from 8,097 km? in 2011 (Ministére de 
l’Energie et des Mines, 2013a, p. 9-11). 

Sixty-three percent of Algeria’s crude oil and natural gas 
output came from the Hassi Messaoud, the Hassi R’Mel, and 
the Rhourde Nouss fields. Sonatrach was responsible for 75% 
of hydrocarbon production in the country in terms of volume, 
including 80% of natural gas production, 76% of condensates 
production, 65% of LPG production, and 53% of crude oil 
production. The remaining hydrocarbons were produced by the 
IOCs working in Algeria (Sonatrach S.p.A., 2012, p. 17). 

Sonatrach planned to invest $80 billion in crude oil and 
natural gas projects during the next 5 years, including $15 billion 
in 2013. The investment would be directed to increasing oil and 
gas reserves by raising exploration concessions to 79 by 2014 
from 57 in 2012 and by increasing the country’s oil refining 
capacity by installing five new oil refineries (Nield, 2013). 


Outlook 


The Government has been developing the country’s crude oil 


and gas reserves on its own and in partnership with major IOCs. 


It plans to invest $102 billion in oil and gas projects during 
the next 5 years to maintain the current level of hydrocarbon 
production. The Government is also looking into exploiting its 
shale and tight gas, and other offshore resources. The Algerian 
economy is heavily dependent on its hydrocarbon sector, and 
the Government’s plan to diversify the economy would require 
foreign investment and technological knowledge in the country’s 
vast nonfuel mineral resources, which could be accomplished 
through joint ventures with international mining companies to 
explore and exploit the country’s mineral reserves of metals, 
such as gold, iron ore and zinc. The diversification plan also 
includes establishing an aluminum smelter, revamping fertilizer 
manufacturing, and expanding the iron and steel sector. These 
investments, however, are moving slowly because of the golden 
share policy, which gives the Government a majority stake in all 
new projects. 
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TABLE 1 
ALGERIA: PRODUCTION OF MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


Commodity” 2008 2009 2010 2011 2012 
METALS 
Gold, mine output, Au content kilograms 647 999 723 449° 323 
Iron and steel: 
Iron ore: 
Gross weight 2,077 1,307 1,469 1,320 1,560 
Fe content 1,050 700 771 693 * 819 
Metal: 
Pig iron 690 680 696 360 350 
Steel: 
Crude 619° 597 ° 662 ° 551° 557 
_____ Continuous cast 600 560 657 545 550 
Silver, mine output, Ag content kilograms 114 200 147 91° 53 
Zinc: 
Metal, smelter output metric tons 21,243 24,115 21,127 15,611 15,000 ‘ 
Alloys do. 380 612 390 686 700 ° 
INDUSTRIAL MINERALS 
Barite, crude 60 ' 38 ° 42° 40° 40° 
Cement, hydraulic 17,397 18,732 19,100 19,000 ' 19,000 
Calcite 254 221 339 339 * 339 ¢ 
Clays: 
Bentonite 31 32 34 29 30 
Common . _ 10,973 10,973 10,973 11,000 11,000 
Fuller's earth® 23 23 23 23 23 
Kaolin 51 88 71 71 70° 
Diatomite metric tons 1,677 ° 1,896 * 2,104 * 2,132 ' 2,100 ° 
Dolomite (industrial) do. 2,257 3 2,260 2,260 2,260 2,250 
Feldspar 116 131 164 148 ' 264 
Gypsum 1,672 1,757 1,610 1,610 ° 1,600 ° 
Lime, hydraulic 64 65 63 63° 63° 
Nitrogen, N content of ammonia‘ 500 500 600 593 "3 713° 
Phosphate rock: 
Gross weight 1,805 1,017 1,525 1,287 1,251 
P.O; content® 542 305 458 386 375 
Pozzolan 491 328 237 141° 209 
Salt, brine and sea salt 99 109 107 238 ' 190 
Sand and gravel: 
Construction sand thousand cubic meters 3,044 3,372 3,164 4,100 ' 3,700 
Granulates: 
Aggregates, crushed stone, and gravel do. 12,385 13,685 13,095 41,000 ' 39,700 
Crushed sand do. 10,470 13,360 12,286 12,000 ° 12,000 * 
Silica sand 276 134 95 95° 95 * 
Stone: ere epee oe ee _— 
Aragonite 254 254 254 260° 260° 
Marble: 
Blocks thousand cubic meters 1] 9 9 9° 9° 
Crushed 121 266 114 119 119° 
Limestone’ | 7 . 10,000 10,000 10,000 10,400 11,500 
Slabs thousand square meters 62 58 53 55 © 55° 
— Quartzite ee 136 136 136 140 © 140 
_ Tuff thousand cubic meters 12,209 7,525 1,819 1,700 “ 1,700 
Sulfur, S content of sulfuric acid® 20 18 16 14 0 


See footnotes at end of table. 
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TABLE 1—Continued 


ALGERIA: PRODUCTION OF MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


Commodity” 
MINERAL FUELS AND RELATED MATERIALS 

Gas, natural: 

Gross million cubic meters 

Dry do. 
Helium, liquid do. 
Methanol 
Natural gas plant liquids thousand 42-gallon barrels 
Petroleum: 


Crude, including condensate do. 


Refinery products: 


Liquefied petroleum gas do. 
Gasoline, normal do. 
Gasoline, super do. 
Naphtha do. 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Lubricants do. 
Residual fuel oil do. 
Bitumen do. 

Total do. 


'Table includes data available through February 28, 2014. 


2008 


201,200 


103,800 * 
20 
72 


441,500 ' 


718,685 * 


6,205 ' 
1,119 
6,910 
2,622 
7,681 
56,823 
826 
50,822 
1,915 

134,923 * 


2009 


196,900 
82,600 * 

20 

101 
208,780 ' 


647,510 * 


6,388 ° 


8,465 
8,537 
37,908 
7,348 
51,175 
953 
47,155 
1,880 


169,809 * 


2010 


192,209 ° 
83,370 * 
20 
93 
187,610 ° 


619,770 * 


6,862 * 


9,128 
8,308 
60,988 
11,050 
55,618 
1,058 
48,884 
1,279 


203,175 ° 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. 


2011 


190,127 * 
82,060 ' 
75 * 

118 
177,390 ' 


614,660 * 


6,059 ° 
10,710 
9,131 
57,017 
8,893 
55,654 
821 
49,778 
1,058 

199,121 § 


2012 


182,599 
85,700 
82 

112 
163,885 


608,455 


5,439 
10,000 
8,944 
57,000 ° 
9,600 
54,714 
820 ° 
34,091 
1,060 ° 
182,000 © 


In addition to the commodities listed, secondary aluminum, secondary copper, and secondary lead may be produced in small quantities, and crude construction 
materials (for local consumption), fertilizer, perlite, and urea are produced, but available information is inadequate to make reliable estimates of output. Also, 


about 700 metric tons per year (t/yr) of caustic soda and 6,100 t/yr of rhyolite are estimated to have been produced. 


*Reported figure. 
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TABLE 2 


ALGERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Ammonia Le groupe Asmidal Alzofert plant, Arzew 660,000 
Do. do. Fertial plant, Annaba Province 330,000 
Barite Société des Mines de Baryte d'Algérie S.p.A. (SOMIBAR) Amin Mimoun Mine, Khenchela 35,000 
[Entreprise Nationale des Produits Miniers Non Ferreux et des Province 
Substances Utiles, S.p.A. (ENOF)] 

Do. do. Boucaid Mine, Tissemsilt Province 20,000 

Do. do. Mellal Mine, Tlemcen Province NA 

Do. Société des Baryte SARL (SOBAR ) Chaabet Abou Fares, Tipaza Province 7,000 

Bentonite Société des Bentonites d'Algérie S.p.A. (BENTAL) [a subsidiary of Hammam Boughrara, Tlemcen 18,000 
Entreprise Nationale des Produits Miniers Non Ferreux et des Province 
Substances Utiles, S.p.A. (ENOF)] 
Do. do. M’Zila, Mostaganem Province 17,000 
Do. do. Maghnia Mine, Tlemcen Province 16,000 
Cement: 

Portland Algerian Cement Co., (ACC) (Lafarge S.A., 100%) do. 5,000,000 
Do. Ciment Blanc d'Algerie S.p.A. (Lafarge S.A., 100%) Oggaz, Mascara Province 2,500,000 
Do. Entreprise des Ciments et Dérivés d'Ech—Cheliff Chlef 2,000,000 
Do. Société des Ciments de la Mitidja (Entreprise des Ciments et Dérivés Meftah 800,000 

du Centre, 65%, and Lafarge S.A., 35% 
Do. Société des Ciments de Sour El Ghozlane (Entreprise des Ciments Sour El Ghozlane 1,000,000 
et Dérivés du Centre, 65%, and Buzzi Unicem S.p.A., 35%) 
Do. Société des Ciments Zahana (Entreprise des Ciments et Dérivés Zahana, Djefla Province 1,200,000 
de l'Ouest, 65%, and ASEC Cement, 35%) 
Do. Société des Ciments Beni Saf (Entreprise des Ciments et Dérivés de Beni Saf 1,000,000 
l'Ouest, 90%, and Pharoan Group, 10%) 
Do. Société des Ciments Saida (Entreprise des Ciments et Dérivés de l'Ouest) | Hassasna 500,000 
Do. Société des Ciments d'Ain-Touta (Entreprise des Ciments et Dérivés de Ain Touta 1,000,000 
l'Est) 
Do. Société des Ciments d'Ain-Kébira (Entreprise des Ciments et Dérivés de = Ain-Kebira 1,000,000 
l'Est) 
Do. Société des Ciments de Hamma-Bouziane (Entreprise des Ciments Hamma-Bouziane 1,000,000 
et Dérivés de l'Est) 
Do. Société des Ciments de Hadjar Soud (Entreprise des Ciments Bekkouche 900,000 
et Dérivés de l'Est) 
Do. Tabessa Cement Company S.p.A. Tebessa 525,000 
Do. Société des Ciments de l'Algérois (Entreprise des Ciments et Rais-Hamidou 368,000 
Dérivés du Centre) 
White cement Ciment Blanc d’Algerie S.p.A. (Lafarge S.A., 100%) Oggaz, Mascara Province 550,000 
Coke ArcelorMittal Annaba S.p.A. (ArcelorMittal, 70%, and El Hadjar, Annaba Province 1,200,000 
Groupe Industriel Sider, 30%) 
Copper, cathode Société Algérienne du Zinc S.p..A. (Entreprise Nationale de Métallurgie | Ghazaouet 30,000 
et de Transformation des Métaux Non Ferreux, S.p.A., 100%) 
Diatomite Société des diatomites d’ Algérie (DIATAL) [Entreprise Nationale des Tahalait Quarry, Sig 2,000 
Produits Miniers Non Ferreux et des Substances Utiles, S.p.A (ENOF)] 
Dolomite Société Algérienne des Granulats S.p.A. (ALGRAN) Djebel Taioualet 8,000 
Feldspar _ | Tufeal SARL Bouaita 83,000 
Do. La Société des Feldspaths d’ Algérie (SOFELD) (Entreprise des Ain Barbar NA 
Nationale des Produits Miniers Non Ferreux et des Substances Utiles, 
S.p.A (ENOF)], 57%, and Entreprise de la Céramique Ouest, 43%] 
Fertilizer, nitrogenous: 
Ammonia Fertial S.p.A. (Asmidal Group, 34%, and Grupo Villar Mir, 66%) Arzew 495,000 
Do  ———~—————sed. Annaba 495,000 

Phosphatic do. Arzew 280,000 

Do. | doo Annaba 300,000 
Gold kilograms Entreprise d'Exploitation des Mines d'Or S.p.A. (ENOR) Amesmessa-Terik gold mine 500 
= (Sonatrach S.p.A., 100%) | Zo 7 
Gypsum 32 private sector units and 13 public sector units Batn, Bejaia, Biskra, Bouira, Chlef, 1,700,000 


Ghardaia, Mascara, Milla, M'silla, 
Medbea, O.El Bouaghi, Oran, Setif, 
Tiara 


See footnotes at end of table. 
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TABLE 2—Continued 


ALGERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Helium millioncubic meters Helios S.p.A. (Sonatrach Valorisation Hydrocarbonés, 51%, and GI4Z complex, Arzew 17 
Helap S.p.A., 49%) 
Do. do. Helison Production S.p.A. (Linde AG, 50%, and Sonatrach S.p.A., 50%) |GL1IK complex. Skikda 17 
Iron ore ArcelorMittal Tebessa S.p.A. Ouenza Mine 1,200,000 | 
Do. do. Boukhadra Mine a 525,000 
Do. Société des Mines de Fer d'Algérie S.p.A. (SOMIFER) Khanguet Mine, Tabessa Province 50,000 
Do. do. Anini Mine, Setif Province 170,000 — 
Do. do. Rouina Mine, Ain Defla Province 140,000 
Kaoli Société des Kaolins d'Algérie S.p.A. (SOALKA) [Federal White Cement El Milia Mine, Jijel Province 50,000 
Ltd., 63%, and Entreprise des Non Ferreux and et des Substances Utiles 
S.p.A. (ENOF), 37%] 
Do. do. Jebel Debbagh Mine, Guelma 15,000 
Province 
Do. SARL Faienceries Algériennes Adjarda, Chekfa toe 95,000 — 
Lime SODEPAC (ERCO Group) Hassasna 93,000 
Do. ne Société de Chaux de l'Ouest Oran 65,000 | 
Do. Unité Chaux de Chettaba (Société des Produits Dérivés de l'Est, 100%) Chettaba 11,000_ 
Limestone Mittal Steel Annaba SPA Oued N'hal 250,000 
Marble: 
Blocks cubic meters — Entreprise Nationale du Marbre S.p.A. Oran and Skikda Province 10,460 
do. SMS Bouhouita SARL Skikda Province 160 
Crushed Commercialisation du Marbre et de Dérivés de Marbre S.p.A.and Chlef, Oran, Skikda, Tizi Ouzou, 17,000 
Entreprise Nationale du Marbre S.p.A. and Tlemcen Provinces 
_ Methanol Société Nationale de Pétrochimie S.p.A. (Sonatrach S.p.A 100%-owned § Methanol plant, Arzew 113,000 
subsidiary, through Holding Raffinage et Chimie des Hydrocarbures) 
Natural gas: 
Crude million cubic Sonatrach S.p.A. Numerous gasfields, including Adrar, 45,000 
meters Hamra, Hassi R'Mel, and Sbaa 
Liquefied do. do. GL2Z complex, Bethioua 18,000 ! 
Do. do. do. GLIZ complex, Bethioua 16,000 ! 
Do. do. do. GLIK complex, Skikda 6,000 ! 
Do do. do. GLAZ complex, Arzew 2,000 ' 
Petroleum: 
Crude 42-gallon. do. About 50 oilfields, including Acheb 1,700,000 
barrels per day West, Amassak/Tin-Yaguene, Draa 
Tamra, Edjeleh, El Borma, E] 
Gassi, Gassi-Touil East, Guellala, 
Hassi Messaoud North and South, 
Ohanet North, Rhourde El Baguel, 
tes hot, eo eet eo ______Tin-Fouye, and Zarzaitine _ 
Refined do. Société Nationale de Raffinage de Pétrole S.p.A. (NAFTEC) RAIK refinery, Skikda 400,000 
_Do ao. .do. RHM refinery, Hassi Messaoud 30,000 
Do Be ey) ee res RAIG refinery, El Harrach 60,000 
Do do. do. | RAIZ refinery, Arzew 60,000 | 
Do, do. Société Nationale de Raffinage de Pétrole S.p.A. (NAFTEC), 70%, and Adrar 12,000 
Beta! __ China National Petroleum Corp. (CNPC), 30% 
Phosphate rock Société des Mines de Phosphates S.p.A. (Somiphos) (a subsidiary of Djebel Onk (Djemidjema and Kef 1,600,000 
ee ___ Ferphos Group S.p.A.) Essenoun), Tebbessa Province i dogte ieeteeas 
Povzolan ____ Société des Pouzzolanes et des Matériaux de Construction S.p.A. (SPMC) Rockbet El Hassi 452,000 _ 
Do _ Société des Ciments Béni Saf (ERCO Group) Beni Saf 11,000 
Do Entreprise Nationale de Fer et de Phosphate do. 600,000 
Sal, crude: es. a —~ 
Rock Enterprise Nationale d'Exploitation des Carriéres de Sels Industriels et E] Outaya, Biskra Province 100,000 
~ __Domestiques et Commercialisation des Sels (ENASEL) S.p.A. _ 
Solar Several private companies Bethioua, Oran; El Meghaier, El 100,000 
Oued, Guergour Lamri, Setif Ouled 
Zouai, Oum el Bouaghi, and Sidi 
se Geet Zod Bouziane, Relizane 
See footnotes at end of table. : —— : 
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TABLE 2—Continued 
ALGERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Steel 
Crude ArcelorMittal Annaba S.p.A. (ArcelorMittal, 70%, and Groupe Industriel __ Electric arc furnace at El Hadjar, 400,000 
Sider, 30%) Annaba Province 
Do. do. Hot-strip mill at El Hadjar, 1,800,000 
Annaba Province 
Processed do. Cold-rolling mill at E] Hadjar, 1,050,000 
Annaba Province 
Do. do. Bar and wire rod mills at El Hadjar, 850,000 
Annaba Province 
Do. do. Seamless tube mill at El Hadjar, 700,000 
Annaba Province 
Do. Entreprise Nationale de Tubes et de Transformation de Produits Plats Welded tube plant at Ghardaia 128,000 
(Groupe Industriel Sider, 100%) 
Do. Société Algérienne de Fabrication Tubes en Spirale (Groupe Industriel Welded tube plant at El Hadjar, 70,000 
Sider, 100%) Annaba Province 
Stone Société Algérienne des Granulats S.p.A. (ALGRAN) [Entreprise Aggregate quarries at Adrad, 3,000,000 
Nationale des Produits Miniers Non Ferreux et des Substances Utiles Oufarnou, Arzew, Ghedir, Gustar, 
S.p.A. (ENOF)] Keddara, Oued Fodda, Teioueit, 
and Timezrit 
Do. Société des Diatomites d'Algérie S.p.A. (DIATAL) [Entreprise Nationale Oggaz limestone quarry, near Sig 12,500 
des Produits Miniers Non Ferreux et des Substances Utiles S.p.A. 
(ENOF)] 
Do. Société des Bentonites d’Algérie S.p.A. (BENTAL) [Entreprise Limestone quarries near Beni Saf 12,000 
Nationale des Produits Miniers Non Ferreux et des Substances Utiles and M'Said 
S.p.A. (ENOF)] 
Sulfuric acid Société Algérienne du Zinc (Enterprise Nationale de Métallurgie et de Ghazaouet 70,000 
Transformation des Métaux Non Ferreux, 100%) 
Tuff cubic meters CTIC-CRCC Group (China) Annaba, Boumerdes, Sidi Bel Abbes _10,300,000 
Mustganem, Mascara, Oran, Relizane 
Do. 6 public sector units and 59 private units Ain Temouhent, Tipaza, Tiaret 2,000,000 
Urea Fertalge Industries S.p.A. Arzew 400,000 


Do., do. Ditto. NA Not available. 


‘One cubic meter of liquefied natural gas is equivalent to 584 cubic meters of natural gas. Natural-gas-equivalent capacities (in billions of cubic meters) were 
GL2Z—10.3, GLIZ—10.2, GLIK—4, and GL4Z—1.1. 
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THE MINERAL INDUSTRY OF ANGOLA 


By Omayra Bermudez-Lugo 


——. 


In 2012, Angola’s real gross domestic product (GDP) as 


— 


(reported by the International Monetary Fund increased by 5.2%; 
the GDP based on purchasing power parity was $12.3 billion; 
4 and the per capita GDP, $6,092. The mineral sector, in 


— particular the petroleum industry, was a significant contributor 


“toeconomic growth. Angola accounted for about 2% of world 


petroleum output in 2012. Domestic petroleum production 


accounted for 90% of exports, 80% of Government revenue, 


—_— 


_— 


: and 47% of the GDP. Rough diamond production was also of 
economic importance to Angola. In 2012, the country produced 
- 6.5% of world rough diamond output, which contributed 


_ $1.1 billion to Government revenue. Other mineral commodities 


produced in the country included cement, gold, granite, gypsum, 


; marble, and salt. Undeveloped mineral resources included 


— 


beryllium, clay, copper, iron ore, lead, lignite, manganese, mica, 
nickel, peat, phosphate rock, quartz, silver, tungsten, uranium, 
vanadium, and zinc (African Development Bank, Organisation 

- for Economic Co-operation and Development, United Nations 
Development Programme, and Economic Commission for 


: Affica, 2013, p. 92, A fricanEconomicOutlook.org, 2013, 


p.1; Angolan National Private Investment Agency, 2013, p. 79; 
BP p.l.c., 2013b; International Monetary Fund, 2013; Kimberley 


’ Process Rough Diamond Statistics, 2013). 


Government Policies and Programs 


; 


The nonfuel mineral sector in Angola is regulated by Mining 
Law No. 31/11 of September 23, 2011. On May 13, 2012, the 
Government enacted a new foreign exchange law for the oil 
and gas sectors (law No. 2/12). The new law requires foreign 
exchange transactions by Sociedade Nacional de Combustiveis 
de Angola (Sonangol) and its foreign and domestic investment 
partners to be made only through authorized financial 
istitutions in Angola. Under the new foreign exchange law, 
the funds necessary for the payment of all business-related 
expenses must also be kept in local Angolan banks and all 
payments of services and goods to local entities must be paid 
nkwanzas, which is the Angolan local currency. The new 
foreign exchange was expected to increase the volume and 
size of petroleum-related transactions going through Angola’s 
domestic banking system (Clifford Chance LLP, 2012; African 
Development Bank, Organisation for Economic Co-operation 
and Development, United Nations Development Programme, 
and Economic Commission for Africa, 2013, p. 92). 

In 2012, the Government also launched a strategic plan to 
develop integrated infrastructure projects with member states 
ofthe Southern Africa Development Community, including two 
main railway corridors that connect Angola to the Democratic 
Republic of the Congo [Congo (Kinshasa)] and Namibia. 

Most of the country’s basic infrastructure, including bridges, 
Tulroads, and roads, were damaged during the longstanding 
Angolan civil war (1975-2002). Many of these structures 
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continued to be in need of repair in 2012. Angola also continued 
to struggle with electrical power shortages, and many businesses 
relied on independent power generators for electricity. In 

2011, the World Bank reported that Angola would require 

a sustained expenditure of $2.1 billion per year for the next 
decade to build, repair, and maintain the transportation and 
electrical infrastructure. This was in addition to the $4.3 billion 
the country was already spending annually on infrastructure. 
Investments in infrastructure projects were mostly funded by the 
Government through revenues from the petroleum sector and by 
external financing from China (Pushak and Foster, 2011, p. 1-5, 
10, 22-23; Angolan National Private Investment Agency, 2013, 
p. 30). 


Production 


Rough diamond production as reported by the Kimberley 
Process Certification Scheme was 8.33 million carats, which 
was about the same amount that was produced in 2011. In 
terms of value, however, Angola’s rough diamond production 
decreased by 4.5% to $133 per carat from about $140 per carat 
in 2011. Petroleum refinery products and crude petroleum output 
increased by 44.3% and 3.4%, respectively, to 21.9 million 
barrels (Mbbl) and 651.2 Mbbl, respectively. The increase in 
output in the petroleum sector was the result of higher recovery 
rates from the Greater Plutonio oilfield (Block 18) and the 
Pazflor oilfield (Block 17). Salt production remained at the 
same level as that of 2011. Cement production was estimated to 
have increased by 7% to 1.6 million metric tons (Mt). Output 
data for gypsum were not available, but the level of output was 
estimated to have remained about the same as in 2011. Gold 
was reportedly mined by artisanal miners in Cabinda Province; 
however, information was inadequate to make reliable estimates 
of output in 2012. Data on mineral production are in table 1 
(A fricanEconomicOutlook.org, 2013, p. 4; Kimberley Process 
Rough Diamond Statistics, 2013). 


Structure of the Mineral Industry 
Table 2 is a list of major mineral industry facilities. 
Mineral Trade 


Angola’s exports to the United States were valued at 
$9.8 billion in 2012 compared with $13.6 billion in 2011. 
The majority of these exports were crude petroleum and 
fuel oil, which were valued at $9.3 billion and $445 million, 
respectively. Other exports to the United States included 
gem-quality diamond valued at $86.1 million; liquefied 
petroleum gas, $8.2 million; and petroleum products, 
$7.1 million. Imports from the United States were valued at 
$1.5 billion; these included nearly $317 million in drilling and 
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oilfield equipment, nearly $27 million in iron and steel products, 
about $20.8 million in excavating machinery, $2.8 million 

in petroleum products, $2 million each in iron and steel mill 
products and specialized mining equipment, $1.5 million 

in nuclear fuel materials, $688,000 in natural gas liquids, 
$600,000 in coal and other nonspecified fuels, $139,000 in 
alumina and aluminum combined, and $7,000 each in copper 
and gem-quality diamond (U.S. Census Bureau, 201 3a, b). 


Commodity Review 
Metals 


Iron Ore.—Projects to re-launch iron ore mining in Kassala- 
Kitungo in Kwanza Norte Province and Cassinga in southern 
Huila Province were reportedly at the feasibility stage in 
2012. The joint developers of the projects were Government- 
owned Empresa Nacional de Ferro de Angola (Ferrangol 
E.P.), Angolana de Exploraco de Recursos Minerais, and 
Singapore-based DT Group. The projects, which also would 
include the reopening of the Novo Oeiras iron casting plant 
and the construction of two steel plants in Huila Province, were 
expected to be completed by 2015. The Cassinga Mine was 
expected to produce 20 million metric tons per year (Mt/yr) of 
iron ore (Fletcher, 2012; Macauhub News Agency, 201 2a, c). 


Industrial Minerals 


Cement.—A new cement plant with a capacity to produce 
720,000 metric tons per year (t/yr) was commissioned in 
Benguela Province in late 2012. Genea Angola Group, which 
was the company that owned the plant, planned to increase the 
capacity to 1 Mt/yr by 2013. Other cement plants in Angola 
included the Nova Cimangola cement plant, which had the 
capacity to produce 1.8 Mt/yr of cement, and the Lobito cement 
plant, which had the capacity to produce 250,000 t/yr of cement. 
Angola also imported cement to meet its domestic demand. 
Most of these imports came from China (Macauhub News 
Agency, 2012b; CW Group, 2013). 

Diamond.—Diamond mining in Angola was from both 
primary (kimberlite) and secondary (alluvial) deposits, which 
are located in the northern Provinces of Lunda Norte and Lunda 
Sul. The Government estimated that about 700 primary diamond 
deposits occur in the country. In 2011, the Government revoked 
South A frica-based Trans Hex Group Ltd.’s mining rights to the 
Fucatma and the Luarica Mines, reportedly because Trans Hex 
had not performed any mining activities at these mines for a 
period of 3 years. Trans Hex, however, retained its 33% interest 
in the Somiluana Mine, which in 2012 produced a total of 
45,869 carats compared with 27,662 carats in 2011. The average 
mining grade for the Somiluana Mine in 2012 was 19.16 carats 
per 100 cubic meters compared with an average grade of 
18.36 carats per 100 cubic meters in 2011. The mine is located 
in Lunda Norte Province about 1,000 kilometers (km) from the 
capital city of Luanda. Trans Hex held a 33% interest in the 
mine in partnership with Government-owned Empresa Nacional 
de Diamantes de Angola E.P. (ENDIAMA) and expected to 
produce about 42,000 carats in 2013 (Angolan National Private 
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Investment Agency, 2013, p. 80; Trans Hex Group Ltd., 2013, 
p. 5, 12, 19-20, 23). 

Escom Investimentos e Participagdes S.A. (Escom) of Angola 
in partnership with ENDIAMA planned to invest $30 million to 
develop the Tchegi alluvial diamond deposit, which is located in 
Lunda Norte Province about 850 km east of the capital city of 
Luanda. The remaining interest in the project would be held by 
Angolan privately owned companies Consorico Mineiro Techegi 
(16%), Hipergesta S.A. (6%), Somia Group (4%), and Ysakama 
(2%), and Oranizacoes BK Group of Brazil (7%). Escom and 
Endiama also planned to commission a feasibility study in 
2014 to increase diamond production capacity at the Luo Mine, 
which is also located in Lunda Norte Province (Africa Mining 
Intelligence, 2012). 

London-based DeBeers Group completed a resource 
evaluation study for the Mulepe-1 kimberlite pipe in 
November 2012. The results of the study determined that the 
project was uneconomical, however. In 2011, DeBeers had 
invested $11 million to carry out the Mulepe-1 study, which 
included the relocation of communities residing in the town 
of Mulepe in Lunda Norte Province. Despite the negative 
results, the company planned to continue diamond exploration 
activities in Angola in 2013 (De Beers Group, 2013a, p. 8; 
2013b, p. 52). 

Phosphate Rock.—Minbos Resources Ltd. of Australia 
published a resource estimate for the Cabinda phosphate projec! 
of 304.1 Mt of indicated and inferred phosphate rock resources 
at an average grade of 11.5% P,O,. Minbos’s concession area 
in Angola included various phosphate rock deposits located 
along the Congo basin in Cabinda Province, which the compan 
planned to develop in partnership with Petril Projects Ltd. The 
first of the deposits to be developed was Cacata, which, as of 
yearend 2012, was at the definitive feasibility study stage. The 
company planned to develop Cacata as a stand-alone mine with 
a production capacity of about 800,000 t/yr of phosphate rock 
concentrate. Phosphate ore would be transported by road to the 
coastal port town of Cacongo, which is located about 90 km 
from the Cacata deposit. Other deposits included the Chibuete, 
the Chivovo, the Mongo Tando, and the Ueca deposits (Minbo: 
Resources Ltd., 2013, p. 4-10). 


Mineral Fuels 


Natural Gas.—About 60% of the estimated 1.2 billion 
cubic feet per day of natural gas produced in Angola was 
flared. The amount of natural gas lost to flaring was expected 
to decrease significantly with the commissioning of the Angol 
Liquefied Natural Gas Project (ALNG). The project consisted 
of the construction of a 5.2-Mt/yr liquefied natural gas plant 
and related 500-km-long high-pressure natural gas pipeline 
in Soyo. The ALNG was being developed by a consortium of 
companies led by Chevron Corp. of the United States (36.4%) 
and included Sonagol (22.8%), and BP p.|.c. of the United 
Kingdom, Eni S.p.A of Italy, and Total S.A. of France (13.6% 
each). The project was expected to be commissioned in 2014. 
The United States was to be the main export market for the 
natural gas produced by the ALNG (Angolan National Private 
Investment Agency, 2013, p. 89; Chevron Corp., 2013, p. 5). 
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Petroleum.—In 2012, Angola accounted for 10% of 
Africa’s total proven petroleum reserves and was the 
continent’s second-ranked petroleum producer after Nigeria. 
The country produced petroleum from both onshore and 
offshore deposits, including offshore the enclave of Cabinda. 
International petroleum companies operating in Angola included 
BP, Chevron, Eni, Exxon Mobil Corp. of the United States, 
and Total. In December 2012, BP announced the starting of 
petroleum production from the Plutéo, Saturno, Venus, and Marte 
(PSVM) project on Block 31 offshore Angola. Initial petroleum 
production, which was from the Plutdo oilfield only, averaged 
60,000 barrels per day (bbl/d). The development of the PSVM 
project was expected to continue in 2013, when production 
would be ramped up to 150,000 bbl/d. The majority of Angola’s 
petroleum was refined at the Fina Petrdleos de Angola refinery 
in Luanda. Petroleum was also refined at the Malongo refinery 
in Cabinda Province for domestic use only. The Government 
planned to build another refinery with a capacity to produce 
about 200,000 bbl/d of petroleum. The refinery, which would be 
located in Lobito, would process heavy crude oil from Angola’s 
Dalia and Kuito oilfields (Angolan National Private Investment 
Agency, 2013, p. 87; BP p.l.c., 2013a, 67, 69; 2013b, p. 6, 8). 


Outlook 


Angola’s GDP is projected to increase by 8.2% in 2013, 
driven mostly by an increase in petroleum and natural gas 
production. Export revenues from the petroleum and natural gas 
sectors are expected to generate as much as $65.7 billion in 2013 
and $62.7 billion in 2014 (A fricanEconomicOutlook.org, 2013, 
p.3-4). The nonfuel mineral sector is also likely to become a 
significant contributor to Government revenues as new iron ore 
and phosphate rock projects come online in the near future. The 
country’s electrical capacity deficit, however, will likely remain 

- Adeterrent to foreign direct investment in the sector. 
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TABLE 1 


ANGOLA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES""”* 


Commodity 
INDUSTRIAL MINERALS 

Cement: 

Hydraulic thousand metric tons 

Clinker do. 
Diamond” *® thousand carats 
Granite cubic meters 
Gypsum metric tons 
Salt do. 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude*’ thousand 42-gallon barrels 
Refinery products” ® do. 
‘Revised. do. Ditto. -- Zero. 


‘Estimated data are rounded to no more than three significant digits. 


Table includes data available through January 27, 2014. 


2008 


1,780 
500 
8,907 
50,000 


35,000 


693,865 
13,000 


2009 2010 2011 2012 
1,800 1,500 1,500 1,600 
500 500 500 500 
9,238 ‘ 8,362 8,329 8,331 
50,000 50,000 60,000 * 80,000 
120,000 200,000 200,000 200,000 
35,000 50,000 40,000 40,000 
658,460 * 679,995 ° 629,990 * 651,160 
13,700 15,000 15,180 ° 21,900 


> Angola also produced gold and marble, but information was inadequate to make reliable estimates of output. 


‘Reported figure. 


*Production was approximately 90% gem quality and 10% industrial grade. 


°Source: Kimberley Process Certification Scheme. 
"Source: BP p.l.c. 
"Includes asphalt and bitumen. 
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TABLE 2 


ANGOLA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
' Cement Companhia de Cimento do Lobito S.A. (TecnoSecil Lobito, Benguela Province 250,000. 
FF Investimentos e Participagdes SARL, 51%, 
F and Government, 49%) 
i Do. Nova Cimangola S.A. (Government, 89%, and private Capital city of Luanda 1,800,000; 
, investors, 11%) 540,000 clinker. 
1 —~<Do. Cimenfort Industrial Lda. (Genea Angola Group) Catumbela, Benguela Province 720,000. 
Diamond thousand carats Associagao em Participagao Chitotolo [Empresa Chitotolo alluvial mine, 95 kilometers 28. 
‘ Nacional de Diamantes de Angola E.P. (ENDIAMA), southeast of Dundo 
; 45%; ITM Mining Ltd., 40%; LUMANHE Lda., 15%] 
- Do. do. Empresa Nacional de Diamantes de Angola E.P. Rio Lapi Mine, 45 kilometers northeast 240. 
(ENDIAMA), 51%; New Millenium Resources of Saurimo, Lunda Sul Province 
Ltd., 34%; Mombo Lda., 15% 
Do. do. Lué-Sociedade Mineira do Camatchia-Camagico Lunda Norte Province 18. 
[Empresa Nacional de Diamantes de Angola E.P. 
(ENDIAMA) and Escom Investimentos e 
Participacées S.A.] 
Do. do. Sociedade de Desenvolvimento Mineiro de Luzamba alluvial mine, Cuango 70. 
Angola S.A.R.L. (SDM) [Empresa Nacional de Valley, Lunda Norte 
Diamantes de Angola E.P. (ENDIAMA), 50%, 
and Odebrecht Mining Services Inc., 50%] 
Do. do. Sociedade Mineira de Catoca Lda. [Empresa Nacional Catoca kimberlite mine, 36 kilometers 6,500. 
de Diamantes de Angola E.P. (ENDIAMA), 32.8%; south of Saurimo, Lunda Sul 
ALROSA S.A., 32.8%; Daumonty Financing Co. Province 
B.V., 18%; Odebrecht Mining Services Inc., 16.4%] 
Do. do. Sociedade Mineira do Cuango [Empresa Nacional de Cuango alluvial mine, Cuango Valley, 31. 
Diamantes de Angola E.P. (ENDIAMA), 41%; ITM Lunda Norte Province 
Mining Ltd., 38%; LUMANHE Lda., 21%] 
Do. do. Sociedade Mineira do Lucapa Ltd. (SML) [Empresa Mufuto Norte alluvial mine 25. 
Nacional de Diamantes de Angola E.P. (ENDIAMA), 
51%, and Sociedade Portuguesa de Empreendimentos, 
49%] 
Do. do. Sociedade Mineira do Lucapa Ltd. (SML) [Empresa Calonda alluvial mine, Lucapa, Lunda = 27. 
Nacional de Diamantes de Angola E.P. (ENDIAMA), Norte Province 
51%, and Sociedade Portuguesa de Empreendimentos, 
49%]; LUMANHE Lda.; ITM Mining Ltd. 
do. Trans Hex Group Ltd., 35%, and Empresa Nacional Fucauma Mine, northeastern 120. 
de Diamantes de Angola E.P. (ENDIAMA), 40% Angola 
do. Trans Hex Group Ltd., 32%, and Empresa Nacional Luarica Mine, northeastern Angola 90. 
de Diamantes de Angola E.P. (ENDIAMA), 40% 
do. Sociedade Mineira, S.AAngola (Kwanza) Somiluana Mine, 1,000 kilometers 46. 
[Trans Hex Group Ltd., 33%] northeast of Luanda, Lunda Norte 
Province 
Granite cubic meters Angostone Lubango, Huila Province 14,000. 
Do. do. Coreangol Nzeto municipality, Zaire Province 35,000. 
_Do. do. Emanha Lubango, Huila Province 80,000. 
Do do. Rodang do. 6,300. 
Do, do. Metarochas do. 2,200. 
Gypsum thousand metric Fabrica de Gesso do Sumbe Gypsum plant, city of Sumbe, 200. 
a tons Cuanza Sul Province 
Petroleum thousand 42-gallon AP Moller-Maersk A/S, 50%; Occidental Petroleum Corp., Block 8, offshore NA. 


bartels per day 


See foomotes at end of table. — 
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30%; Sociedade Nacional de Combustiveis de Angola 


(Sonangol), 20% 
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Commodity 

Petroleum— thousand 42-gallon 
Continued barrels per day 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do 
Do. do. 
Do. do. 
Do. do. 
Do. do. 


Roc Oil Co. Ltd., 60%; Force Petroleum Group Ltd., 


TABLE 2—Continued 


ANGOLA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 
AP Moller-Maersk A/S, 50%; Sociedade Nacional de 
Combustiveis de Angola (Sonangol), 20%; Devon 
Energy Corp., 15%; Odebrecht S.A., 15% 


AP Moller-Maersk A/S, 50%; Occidental Petroleum Corp., 


30%; Sociedade Nacional de Combustiveis de Angola 
(Sonangol), 20% 

BP p.l.c., 50%, and Sonangol-Sinopec International, 50% 

BP p.l.c., 26.67%; Exxon Mobil Corp., 25%; Sociedade 
Nacional de Combustiveis de Angola (Sonangol), 20%; 
Statoil ASA, 13.33%; Marathon Oil Corp., 10%; 

Total S.A., 5% 

Canadian Natural Resources, 100% 

Chevron Corp., 31%; Eni S.p.A., 20%; Sociedade 
Nacional de Combustiveis de Angola (Sonangol), 20%; 
Total S.A., 20%; Galp Energia, 9% 

China Petroleum and Chemical Corp., 40%; Petrdleo 
Brasileiro S.A. (Petrobras), 30%; Sociedade Nacional 
de Combustiveis de Angola (Sonangol), 20%; Falcon 
Oil Holding Angola S.A., 5%; Gema Group Angola, 
5% 

Eni S.p.A., 35%; Sonangol-Sinopec International, 20%; 
Sociedade Nacional de Combustiveis de Angola 
(Sonangol); 15% Total S.A., 15%; Falcon Oil Holding 
Angola S.A., 5%; Petréleo Brasileiro S.A. (Petrobras), 
5%; Statoil ASA, 5% 

Eni S.p.A., 50%; Total S.A., 25%; Galp Energia, 10%; 
Ina-Industrija Nafte, 7.5% 

Exxon Mobil Corp., 45%, Sociedade Nacional de 
Combustiveis de Angola (Sonangol), 20%; Total S.A., 
15%; Falcon Oil Holding Angola S.A., 10%; Galp 
Energia, 5%; Naphtha-Israel Petroleum Corp. Ltd., 5% 

Exxon Mobil Corp., 40%; BP p.l.c., 26.67%; Eni S.p.A., 

20%; Statoil ASA, 13.33% 


Petroleo Brasileiro S.A. (Petrobras), 80%, and Sociedade 
Nacional de Combustiveis de Angola (Sonangol), 20% 

Petréleo Brasileiro S.A. (Petrobras), 40%; Sociedade 
Nacional de Combustiveis de Angola (Sonangol), 20%; 
InterOil Exploration & Production ASA, 20%; Falcon 
Oil Holding Angola S.A., 10%; Initial Oil, 10% 


20%; Sociedade Nacional de Combustiveis de Angola 
(Sonangol), 20% 

Sociedade Nacional de Combustiveis de Angola 
(Sonangol), 100% 


do. 


do. — 


Sociedade Nacional de Combustiveis de Angola 
(Sonangol), 83.6%, and Chevron Corp., 16.4% 


See footnotes at end of table. 
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Location of main facilities 
Block 16, offshore 


Block 23, offshore 


Block 18, offshore 
Block 31, offshore 


Block 4, Kiame field, offshore 
Block 14, offshore 


Block 18/06, offshore 


Block 15/06, offshore 


Block |, offshore 


Block 33, offshore 


Block 15, offshore 
Block 26, offshore 


Block 6, offshore 


Cabinda South, onshore 


Area A (Kwanza), onshore 
Block 3, Canuka field, offshore 
Block 4, Kiabo field, offshore 


Area B (Soyo), onshore 


Annual capacity 
NA. 


NA. 


200. 
150. 


NA. 
100. 


180. 


NA. 


NA. 


NA. 


700. 
NA. 


NA. 


NA. 


NA. 
NA. 
NA. 


NA. 


TABLE 2—Continued 
ANGOLA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


= Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Petroleum— thousand 42-gallon Sociedade Nacional de Combustiveis de Angola Block 0, offshore Cabinda 340. 
Continued barrels per day (Sonangol), 41%; Chevron Corp., 39.2%; 
Total S.A., 10%; Eni S.p.A., 9.8% 
— Do. do. Sociedade Nacional de Combustiveis de Angola Block 2/85, offshore NA. 
‘ (Sonangol), 52.5%; Petrdéleo Brasileiro S.A. (Petrobras), 
27.5%; Chevron Corp., 20% 
— Do. do. Sociedade Nacional de Combustiveis de Angola Block 2/05, offshore NA. 
J (Sonangol), 70%, and Sociedade Petrolifera Angolana, 
30% 
Do. do. Sociedade Nacional de Combustiveis de Angola, Block 3/05, Bufalo, Impala, Impala NA. 
(Sonangol), 90%, and Sociedade Petrolifera Angolana, SE Pacassa, and Palanca fields, 
: 15% offshore 
- Do. do. Sociedade Nacional de Combustiveis de Angola Cabinda North, onshore NA. 
: (Sonangol), 51%; Soco Cabinda Lda., 17%; Teikoku 
Oil Co., 17%; Angola Consulting Resources, 15% 
_ Do. do. Sociedade Nacional de Combustiveis de Angola Block 4/05, Gimboa field, offshore 60. 
(Sonangol), 50%; Statoi!] ASA, 20%; Angola Consulting 
Resources, 15%; Sociedade Petrolifera Angolana, 15% 
Do. do. Statoil ASA, 50%; Petréleo Brasileiro S.A. (Petrobras), Block 34, offshore NA. 
30%; Sociedade Nacional de Combustiveis de Angola 
. (Sonangol), 20% 
Do. do. Total S.A., 50%; Eni S.p.A., 15%; Sociedade Nacional Block 3/91, Oombo field, offshore NA. 
de Combustiveis de Angola (Sonangol), 6.25% 
Do. do. Total S.A., 50%; Eni S.p.A., 15%; Sociedade Nacional Block 3/85, Cobo and Pambe fields, NA. 
de Combustiveis de Angola (Sonangol), 6.25%; Ajoco offshore 
Exploration Company Ltd., 12.5%; Ina-Industrija Nafte, 
5% 
Do. do. Total S.A., 30%; Marathon Oil Corp., 30%; Sociedade de —_ Block 32, offshore NA. 
Combustiveis de Angola (Sonangol), 20%; Exxon Mobil 
S. Corp., 15%; Galp Energia, 5% 
Do. do. Total S.A., 30%; Sociedade Nacional de Combustiveis de Block 17/06, offshore NA. 
Angola (Sonangol) 30%; Sonangol-Sinopec International, 
27.5%; Angola Consulting Resources, 5%; Falcon Oil 
Holding Angola, S.A., 5%; Partex (Angola) Corp., 2.5% 
do. Total S.A., 40%; Statoil ASA, 23.33%; Exxon Mobil Block 17, offshore 700. 
Corp., 20%; BP p.l.c., 16.67% 
do. Tullow Oil plce., 50%; Sociedade Nacional de Block 1/06, offshore NA. 
Combustiveis de Angola (Sonangol), 20%; Prodoil 
_ SARL, 20%; Force Petroleum Group Ltd., 10% 
Do. do. Vaalco Energy Inc., 40%; InterOil Exploration & Block 5, offshore NA. 
Production ASA, 40%; Sociedade Nacional de 
a Combustiveis de Angola (Sonangol), 20% — 
Petroleum refinery do. Fina Petréleos de Angola [Total S.A., 61%, and Petroleum refinery, Luanda 57,500. 
products Sociedade Nacional de Combustiveis de Angola 
nd (Sonangol), 39% Dee ee 
Do. do. Sociedade Nacional de Combustiveis de Angola Malongo refinery, Cabinda Province 12,500. 
: (Sonangol) odors ee 
Steel Chung Fong Holding Co., 51%, and Government, 49% Relaunching of steel plant (under 36,500. 
development) 
Do. Grupo Ferpinta Two pipe mills at Viana, 30 kilometers 6,000. 


Do., do. Ditto. NA Not available. 
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THE MINERAL INDUSTRIES OF 
BENIN, BURKINA FASO, AND SAO TOME E PRINCIPE 


By Omayra Bermudez-Lugo 


BENIN 


Mining did not play a significant role in Benin’s economy. 
The country produced mostly industrial minerals, which 
included cement, clay, limestone, marble, and sand and gravel. 
Gold was also produced in small quantities by artisanal miners. 
Information on mineral production, with the exception of 
cement, was inadequate to make reliable estimates of output. 
Data on cement production are in table 1. 


BURKINA FASO 


Gold was Burkina Faso’s most valuable mineral commodity. 
In 2012, gold production accounted for 76% of total exports, 
19% of Government revenues, and 5.5% of the country’s 
gross domestic product. Although most gold production came 
from industrial mining operations, artisanal miners were 
estimated to have produced between 5,000 kilograms (kg) and 
10,000 kg of gold during the year. Measuring artisanal gold 
mining production in Burkina Faso is challenging, as thousands 
of people were engaged in the sector and artisanal mining 
operations were scattered throughout the country, in many 
Instances, in remote areas without much Government oversight. 
The International Monetary Fund reported that gold production 
data discrepancies among Burkinabe Government agencies were 
significant and varied by as much as 6,900 kg in 2012 alone. 

The Government, however, was in the process of establishing 
4a Government committee to compile and crosscheck gold 
production data from mine site to the point of export. Child 
labor in the artisanal gold mining sector continued to be a 
challenge for the Government. The country was likely to begin 
producing zinc from its first zinc mine, which was expected to 
be commissioned in 2013, and gold and manganese exploration 
projects were ongoing. A new Mining Code was also under 
consideration by Parliament (United Nations Office for the 
Coordination of Humanitarian Affairs, 2012; International 
Monetary Fund, 2014, p. 14~15). 

In 2012, Burkina Faso was the United States’ 184th-ranked 
goods trading partner, the 171st-ranked goods export market, 
and the 192d-ranked supplier of goods imports. During the year, 
Burkina Faso’s exports to the United States were valued at about 
$2.3 million; however, no significant quantities of minerals or 
mining-related goods were part of these exports. Imports from 
the United States were valued at about $47.3 million compared 
with $33.3 million in 2011 and $46.6 million in 2010. These 
Imports included nearly $7.6 million worth of excavating 
machinery; about $534,000 worth of specialized mining 
equipment; $358,000 worth of drilling and oilfield equipment; 
$1.5 million worth of chemical fertilizers; $39,000 worth of iron 
and steel mill products; and $21,000 worth of other iron and 
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steel products (Office of the United States Trade Representative, 
undated; U.S. Census Bureau, 2013a, b). 


Production 


Gold production from industrial operations decreased by 
12.4% to 27,850 kilograms (kg); however, gold production 
from artisanal mining was estimated to have increased during 
the year, reaching between 5,000 and 10,000 kg. Manganese 
ore production was estimated to be at about the same level as 
that of 2011 of nearly 50,000 metric tons (t). Data on mineral 
production are in table 1. 


Structure of the Mineral Industry 

Table 2 is a list of major mineral industry facilities. 
Commodity Review 
Metals 


Gold.—The Inata Mine, which ts located in the Belahouro 
district about 220 kilometers (km) northeast of the capital city of 
Ouagadougou, produced a total of 4,205 kg of gold during the 
year. This represented a 19% decrease in production compared 
with that of 2011. Avocet Mining plc attributed the decrease 
in output partly to the unavailability of excavating machinery, 
which limited access to areas of higher grade ore within the 
mine’s main pit. The Inata Mine produced gold dore, which 
was shipped to South Africa for refining into bullion. A study to 
reestimate ore reserves at the Inata Mine was carried out during 
2012, and the results of the study were to be announced in early 
2013 (Avocet Mining plc, 2013, p. 6—7, 22). 

Reserves from the Kalsaka Mine were nearing depletion. In 
2012, production from the mine decreased by 25% to 1,665 
kg. The decrease was attributable to a 15% reduction in the 
average head grade processed, to the temporary reduction in 
recovery from the heap-leach operation caused by the loss of 
water pressure in the reticulation circuit, and to pit-wall failures 
caused by heavy rainfall. A new jaw crusher was installed and 
commissioned during the year and was expected to optimize 
the processing of higher grade ore. The Kalsaka Mine was 
owned by Amara Mining plc of the United Kingdom (formerly 
Cluff Gold plc) (78%) in joint venture with IMARB Industria 
Metalurgica of Brazil (12%), and the Government (10%). In 
May 2012, Amara acquired the Sega gold project from Orezone 
Gold Corp. of Canada in order to integrate the project with its 
Kalsaka mining operation in hopes of extending the Kalsaka 
Mine life to 2015. The results of a preliminary economic 
assessment for the Sega project yielded the potential for the 
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development of an oxide mining operation capable of producing 
between 1,500 and 1,900 kilograms per year of gold (Amara 
Mining plc, 2013, p. 10-12, 17-18). 

Other companies producing and (or) exploring for gold in 
the country included Australian companies Ampella Mining 
Ltd., Boss Resources Ltd., Golden Rim Resources Ltd., 
Gryphon Minerals Ltd., Middle Island Resources Ltd., Mt. Isa 
Metals Ltd., Predictive Discovery Ltd., Vital Metals Ltd., and 
West African Resources Ltd.; Canadian companies Channel 
Resources Ltd., Endeavour Mining Corp., Goldrush Resources, 
IAMGOLD Corp., Orezone Gold Corp., and Semafo Inc.; 
Netherlands-based Nord Gold N.V.; and the South African 
company GoldPlat plc. 

Manganese.—In early August, Timis Corp. of Romania, 
through its subsidiary Pan African Minerals Ltd., won the rights 
to an exploration license for the Tambao manganese deposit 
in northeastern Burkina Faso. The expected total investment 
in the project was estimated to be $650 million. The license, 
which also granted Pan African the exclusive right to apply for 
a mining license for the development of a mine at Tambao, was 
for a period of 3 years, and the company had the right to renew 
the license twice for a period of 3 years upon each renewal. 
Pan African reported that it planned to develop the deposit in 
two phases. The first phase would include the export of about 
1 million metric tons per year (Mt/yr) of manganese ore, the 
refurbishment of a rail line extending from the capital city of 
Ouagadougou in central Burkina Faso to the city of Kaya in the 
northeast, and the construction of a road to connect the planned 
mine to the rail line. The second phase would include the 
export of about 2 Mt/yr of manganese ore and the extension of 
the rail line from Kaya to the Tambao deposit in the northeast. 
The company also planned to undertake a feasibility study 
for the development of a dam on the Beli River. Joint venture 
partners Wadi Al Rawda Investments LLC of the United Arab 
Emirates and London-based Weatherly Internationa! ple had 
filed a lawsuit against the Government of Burkina Faso in 2011 
for the rights to develop the Tambao deposit. The case was 
before the International Chamber of Commerce in Paris, and a 
final decision on the merits of the lawsuit was expected to be 
announced in 2013 (Jalloh, 2012; London Stock Exchange plc, 
2012; Thomson Reuters, 2012). 

Zinc.—Glencore International AG of Switzerland was to 
invest an additional $40 million in the development of the 
Perkoa zinc project, which is located in Sanguie Province about 
120 kilometers from Ouagadougou. The additional funding 
was to be used to modify the configuration of the processing 
plant to accommodate the separate production of lead, silver, 
and zinc concentrates; to increase plant throughput capacity 
by 40%; and to add open pit mining capabilities to supplement 
the planned underground mining operation. Total measured 
and indicated mineral resources for Perkoa were reported to be 
7.15 million metric tons (Mt) at grades of 53.8 grams per metric 
ton silver, 11.0% zinc, and 0.16% lead. Ore reserves, which 
were included in the resource estimate, were 6.3 Mt at a grade 
of 13.9% zinc. The project was being developed in joint venture 
with Blackthorn Resources Ltd. of Australia and was expected 
to be commissioned by 2013. Blackthorn also held a number 
of exploration tenements near Perkoa that were prospective for 
base metals (Blackthorn Resources Ltd., 2013, p. 6, 12, 31). 
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Outlook 


The outlook for Burkina Faso’s gold sector is likely to remain 
strong as new production from the Bissa gold mine is expected 
to come online in 2013, and foreign companies continue to 
invest in gold exploration activities in the country. Future 
foreign direct investment in the mineral sector, however, will 
likely be dependent upon changes to the country’s mining code. 
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SAO TOME E PRINCIPE 


Mining did not play a significant role in Sao Tome e Principe’ 
economy. Mineral production was limited to clay and volcanic 
rock, and information was inadequate to make reliable estimate: 
of output for these commodities. Potential exists for the 
development of the country’s petroleum industry. All other 
mineral product requirements were imported. 
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Cement 

Gold’ 

Manganese: 
Ore, processed 


Country and commodity 


TABLE 1 


BENIN AND BURKINA FASO: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


2008 


2010 


2012 


BENIN? 
Cement, hydraulic” thousand metric tons 1,347 1,315 1,305 1,460 1,390 
BURKINA FASO‘ 
468,250 ' 563,406 ° 587,014 ° 590,000 "° 600,000 ° 
kilograms 6,033 11,581 ° 22,939 ° 31,774 ° 27,850 ° 
7 57,355 49,715 50,000 ‘ 
a 25,800 22,400 22,500 


Mn content® 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. -- Zero. 


'Table includes data available through January 29, 2014. 


2In addition to the commodities listed, clay, gold, limestone, marble, and sand and gravel are produced, but information is inadequate to make reliable estimates 


of output. 
Reported figure. 


‘In addition to the commodities listed, dolomite, granite, marble, phosphate rock, salt, sand and gravel and other construction materials are produced, but 
information is inadequate to make reliable estimates of output. 
‘Does not include production from artisanal mining, which was estimated to fluctuate between 1,600 and 5,000 kilograms per year. 


“Does not include production from artisanal mining, which was estimated to be between 5,000 and 10,000 kilograms during the year. 


Country and commodity 
BENIN 
Cement 
Do. 
Do. 
: BURKINA FASO 
Cement 
Gold kilograms 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Manganese 
Do., do. Ditto. 


TABLE 2 


BENIN AND BURKINA FASO: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 


Cimbenin S.A. (HeidelbergCement AG, 52.51%, through 
its subsidiary Scancem International SA) 

Onigbolo Cement Co. (OCC) (Dangote Industries Ltd., 43%, 
and Société des Ciments du Benin, 51%) 

Société des Ciments du Benin (Government, 50%, and LaFarge 
Group, 50%) 


Diamond Cement Burkina S.A. (West African Cement S.A.) 

Société des Mines de Bélahouro S.A. (Avocet Mining plc, 90%, 
and Government, 10%) 

Burkina Mining Company S.A. (Endeavour Mining Corp., 
90%, and Government, 10%) 

Essakane S.A. (IAMGOLD Coprp., 90%, and Government, 10%) 


Kalsaka Mining S.A. (Amara Mining plc, 78%; IMARB Industria 
Metalurgica, 12%; Government, 10%) 

Semafo Burkina Faso S.A. (Semafo Inc., 90%, and Government, 
10%) 

Société des Mines de Taparko S.A. (Nord Gold N.V., 90%, 
and Government, 10%) 


Burkina Manganése S.A. (ACM Corp., 100%) 
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Location of main facilities 
Cotonou plant 
Onigbolo plant 


do. 


Ouagadougou 

Inata Mine, 220 kilometers 
north of Ouagadougou 

Youga Mine, 180 kilometers 
southeast of Ouagadougou 

Essakane Mine, 
330 kilometers northeast of 
Ouagadougou 

Kalsaka Mine, 150 kilometers 
west of Ouagadougou 

Mana Mine, 200 kilometers 
west of Ouagadougou 

Taparko-Boroum Mine, 
200 kilometers from 
Ouagadougou 

Kiere Mine, 10 kilometers 
northeast of Bobo-Dioulasso 


Annual! capacity 
300,000 cement. 
600,000 cement. 
700,000 cement. 
700,000. 

5,200. 
3,100. 


9,800. 


2,300. 


5,900. 


60,000 ore. 
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THE MINERAL INDUSTRY OF BOTSWANA 
By Harold R. Newman 


Botswana’s mineral resources were formed during several 
geologic periods and included base metals (copper and nickel), 
coal, diamond, salt, sand and gravel, semiprecious gemstones, 
and soda ash. The geology of most of the country is largely 
obscured by aeolian sands. Owing to these poorly exposed 
geologic settings, exploration techniques were based mainly on 
drilling and geophysics (MBendi Information Services (Pty) 
Lid., 2012a). 

All mineral rights in Botswana are vested in the state. The 
Ministry of Minerals, Energy and Water Resources (MMEWR) 
has the responsibility to ensure that the mineral resources of 
the country are explored and exploited in the most efficient, 
beneficial, and timely manner. 

Mineral exploration and mining in Botswana are regulated 
by the Department of Geological Survey and the Department 
of Mines under the MMEWR. The Department of Geological 
Survey’s role is to gather, collate, assess, and disseminate 
information related to the groundwater, rocks, and mineral 
resources of the country. The Department of Mines, in 

partnership with stakeholders, provides administrative services, 
sets policies, develops programs, and drafts legislation for 
mineral exploitation, and works to prevent occupational diseases 
and injuries related to mining and to minimize degradation 
of the environment (Ministry of Minerals, Energy and Water 
Resources, 2012). 


Minerals in the National Economy 


The country’s mineral industry earnings contributed to the 
country’s economy. Exploration and mining permits granted by 
the Government allow mineral resources to be explored for and 
exploited. The Government’s main objective for the mineral 
sector is to maximize economic benefit from the sector while 
enabling private investors to earn competitive returns. In 2012, 
Botswana’s real gross domestic product (GDP) was primarily 
owing to the output of the mining sector, which declined by 8%, 
although the output of the nonmining sectors increased by 9.7%. 
The Government continued in its efforts to reduce the country’s 
economic dependence on the mining sector by encouraging 
growth in other sectors of the economy (African Economic 
Outlook, 2012). 


Production 


Bamangwato Concessions Ltd. (BCL) of Botswana processed 
Copper-nickel concentrate from its Selebi-Phikwe Mines. Also, 
BCL toll-smelted concentrate from Tati Nickel Mining Co. (Pty) 
Ltd.'s Phoenix open pit mine. Mupane Gold Mining Pty Ltd. 
continued to produce gold from its Mupane Mine. 

Botswana was a leading producer of diamond, and the 
production of gem-quality diamond continued to be the 
foundation of Botswana’s economy. Diamond production 
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decreased, however, to about 20.2 million carats in 2012 
from about 24 million carats in 2011. This decrease happened 
primarily because of a slope failure at the Jwaneng Mine (Israeli 
Diamond Industry, The, 2013). 

Production of semiprecious stones was an estimated 
35,000 kilograms. The semiprecious stones were mainly 
varieties of agate and carnelian, and production was not reported 
separately. Salt and soda ash production by Chlor-Alkali 
Holdings (Pty.) Ltd. decreased. Unexploited mineral resources 
included asbestos, chromium, feldspar, graphite, gypsum, iron, 
and manganese. These unexploited mineral resources were 
located mostly in remote areas and (or) beneath a thick sequence 
of Kalahari sands. Data on mineral production are in table 1. 


Structure of the Mineral Industry 


The Government maintained an equity position in most of 
the major mining companies; however, the mineral industry 
operated mainly on a free-market basis. The Government, 
Anglo American Corp. of South Africa Ltd. (AAC), Botswana 
RST Ltd., DeBeers Prospecting Botswana Ltd., and the Norilsk 
Nickel Group of Russia were significant partners in Botswana’s 
mineral industry. DeBeers Centenary AG, which was an 
ACC-affiliated company, owned one-half of Debswana Diamond 
Co. (Pty) Ltd. AAC also had equity positions in Botswana RST 
Ltd., which was the Government’s partner in the Selebi-Phikwe 
nickel-copper-cobalt mines, and the Moruple Colliery (Pty) Ltd. 
The mineral industry also consisted of a number of small-scale 
mines and artisanal operations that produced agate, aggregates, 
bricks, dimension stone, and gold. Capacity, location, ownership, 
and production information was not readily available for these 
operations. Major commodities and the companies that produced 
those commodities are listed in table 2. 


Mineral Trade 


The Government exported about $5 billion worth of diamond 
in 2012, which was a 19% increase compared with diamond 
exports in 2011. Diamond exports included rough and polished 
diamond that was sorted by the De Beers Group. Gross rough 
diamond imports increased to about $2.1 billion, which was 
almost three times more than was imported in 2011. These 
increases were owing in part to De Beer’s distribution arm, 
the Diamond Trading Co., moving to a new sorting center in 
Gaborone in 2012 from where it shipped its products worldwide 
(Hall, 2013). 

The United States export trade with Botswana was valued 
at $48 million and its import trade was valued at $221 million 
in 2012. U.S. exports to Botswana included iron and steel 
products valued at $50,000; drilling and oilfield equipment 
valued at $19,000; and finished metal shapes valued at 
$7,000. U.S. imports from Botswana included gem diamond 
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(uncut or unset) valued at $185,300, sulfur and nonmetallic 
minerals valued at $21,600, and finished metal shapes valued at 
$6,000 (U.S. Census Bureau, 2012). 


Commodity Review 
Metals 


Copper and Silver.—The Kalahari copper belt in Botswana, 
which stretches from Maun in northern Botswana to Ghanzi in 
western Botswana, was emerging as Africa’s latest copper-silver 
mining province. Discovery Metals Ltd. of Australia moved 
from metals exploration to production of copper and silver 
concentrate in 2012. Hana Mining Ltd. of Canada was expected 
to be the second copper-silver miner to begin operations in the 
area, and MOD Resources Ltd. of Australia was expected to be 
the third. A fourth company was formed in 2012 when Hana 
Mining transferred 11 prospecting licenses, known as the Kuke 
property, to create New Hana Copper Mining Ltd. (Creamer, 
2012). 

Discovery Metals announced that it had started 
commissioning of its open pit Boseto Mine, which was expected 
to have an initial design capacity of about 36,000 metric tons 
per year (t/yr) of copper in concentrate and 33,000 kilograms 
per year (kg/yr) of silver in concentrate. The Boseto Mine 
was expected to become Botswana’s leading copper mine, 
overtaking the Bamangwato Concession Ltd.’s Selebi-Phikwe 
Mines, which produced 25,000 t/yr of copper concentrate 
(Benza, 2012). 

Discovery Metals announced that the estimated open 
pit mine reserves for its Plutus project had increased to 
13.3 million metric tons (Mt) grading 1.3% copper and 
13.4 grams per metric ton (g/t) silver. This was an increase 
compared with the 2010 estimated reserves of 11.3 Mt grading 
1.3% copper and 13.7 g/t silver. The Plutus deposit remained 
open at depth, and a scoping study was planned to be completed 
in 2013 to assess the potential for an underground mine 
(Discovery Metals Ltd., 2012). 

Hana Mining’s Ghanzi copper-silver exploration project is 
located in the center of the Kalahari copper belt in northwestern 
Botswana. The Ghanzi 2,149-square-kilometer (km?) property 
contained sediment-hosted copper-silver mineralization with 
a strike length of 70 kilometers (km). The related geologic 
features were thought to extend for an estimated strike length 
of 600 km. A National! Instrument (NI) 43—101-compliant 
preliminary economic assessment detailed a 10,000-metric-ton- 
per-day open pit mining and milling operation that was expected 
to produce 30,000 t/yr of copper concentrate and 25,000 kg/yr of 
silver during a 13-year mine life. Hana Mining announced that 
the Government had renewed the Ghanzi prospecting license 
for an additional 2-year period ending on December 31, 2014 
(Hana Mining Ltd., 2012). 

At yearend, Hana Mining announced that it had agreed to 
an $82 million acquisition bid by Cupric Canyon Capital Co., 

a private equity firm of the United States, for 81.4% of the 
remaining shares of Hana Mining. Cupric Canyon already 
owned 18.6% of the shares. The southern African copper belt 
underwent more than $10 billion in copper mine takeovers 
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between 2010 and 2012. The 800-km-long Kalahari Copperbelt 
extends from central Namibia into northwestern Botswana. 

It contains some of southern A frica’s richest copper deposits 
(Mmegi, 2012). 

Gold.—Galane Gold Ltd. of Australia announced that its 
subsidiary Mupane Gold Mining had acquired all outstanding 
shares of the Northern Lights Exploration Company Pty Ltd. 
(NLE), which held several prospecting licenses in the Tati 
Greenstone Belt that were adjacent to existing licenses held by 
Galane Gold. The combination of NLE’s licenses and Galane’s 
licenses gave Galane control of most of the prospective gold 
areas in the Tati Greenstone Belt. Galane’s processing plant wa: 
located on the Greenstone Belt in the Mupane mining license 
area (Galane Gold Ltd., 2012). 


Industrial Minerals 


Diamond.—Botswana was a participant in the Kimberley 
Process Certification Scheme, which is an initiative of the 
Governments of diamond-producing and diamond-importing 
countries, commercial diamond firms, industry associations, 
and nongovernmental organizations that have implemented a 
certification system for the international trade of rough diamon 
The Kimberley Process is designed to stem the flow of rough 
diamond that could be used by rebel movements to finance 
wars against legitimate Governments. The scheme requires 
that Governments certify that shipments of rough diamond 
are conflict-free. The Kimberley Process was endorsed by the 
United Nations General Assembly and the United Nations 
Security Council (Global Witness, 2012). 

The Government of Botswana established a new diamond 
trading company named the Okavango Diamond Trading Co., 
which was wholly owned by the Government. Okavango was 
to be responsible for marketing the Government’s portion of 
Debswana’s production. Debswana operated four diamond 
mines in central Botswana (Jamasmie, 2012). 

Lucara Diamond Corp. of Canada announced that its Karow 
Mine project (formerly known as the AK6 project), which 1s 
located in north-central Botswana, had an estimated indicated 
resource of 51 Mt containing 8 million carats of diamond. 
Karowe had an estimated probable reserve of 36 Mt of ore 
containing 6 million carats of diamond to be mined from an 
open pit mine to a depth of 324 meters. Diamond recovery wa 
expected to be an estimated 400,000 carats per year. At the 
planned mining rate, the Karowe Mine had an estimated mine 
life of 15 years (Barradas, 2012). 

Lucara Diamond announced that its first diamond productio! 
of more than 5,300 carats was recovered from the North Lobe 
area of the Karowe Mine. The production had an average grad 
of 32 carats per 100 metric tons. Several large stones were 
recovered, including four stones larger than 10.8 carats. The 
three largest stones recovered were 25.8 carats, 16.5 carats, an 
14.6 carats in size (Topf, 2012). 

In 2012, Botswana Diamonds plc of the United Kingdom 
announced that it was continuing with its investigation of 
ground gravity and ground magnetic surveys on a number 
of identified anomalies. These anomalies outlined several 
drillable targets that Botswana Diamonds thought could hold 
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zliamondiferous targets. The prospects that rated highest on the 
evaluation were selected for drilling. The work was expected 
r:0 help establish the amount of additional revenue that could 


xe generated by increasing the grade (MBendi Information 


epervices (Pty) Ltd., 2012b). 


- Mineral Fuels and Related Materials 


. Coal.—Development of Hodges Resources Ltd. of Australia’s 
,20al mine at Morupule South was continuing in 2012. Botswana 


~ossessed large coal reserves in the eastern part of the country 
hat had been estimated to be about 17 billion metric tons. 


- The quality of the coal in these deposits was considered 
“suitable for power generation. Calorific values were about 
4,990,000 calories per kilogram from the Bottom Morupule 
Main seam and about 4,200,000 calories per kilogram from the 
Top Morupule Main seam. The Morupule Mine supplied coal to 


Botswana’ s only coal-fired powerplant (African Energy Journal, 


2012). 


> 
» 


rm 
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“petroleum exploration license had been approved. The license 


_covers about 23,700 km? located in the Central and Ngamiland 
“districts and was valid for a period of 4 years beginning 
Zon October 1, 2012 (MBendi Information Services (Pty) 
“Ltd, 2012c). 


Vee 


“its ongoing exploration at the Letlhakane uranium project had 

* resulted i in the deposit being estimated to be among the top 10 

~ undeveloped uranium deposits in the world. A-Cap reported an 
_estimated indicated resource of 143 Mt grading 284 parts per 


ey TY 
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: * The shallow-lying ore could be extracted using conventional 
" open pit mining equipment. Necessary infrastructure for the 


" mine project, including power, rail, road, and water, was already 


_ available at the site (African Mining, 2012). 


“ Outlook 

* The diamond trade is expected to continue to help expand 

* Botswana’ s economy, and the mineral industry as a whole is 

* also expected to continue to be a key sector of the economy. 

* International interest in exploration for diamond, base and 

“ precious metals, and uranium is expected to continue. The 

* Government’s mineral investment policies and the country’s 

_ favorable mineral investment climate, low tax rates, and 

political stability are expected to continue to attract foreign 

' mineral investment. Several international companies with 

* active mineral exploration programs are expected to continue 

to operate in Botswana. Copper, gold, nickel, and soda ash 

" production and processing are expected to continue to be 

" positive factors to the country’s economy. Additional coal 
resources are likely to be developed, along with uranium. The 
country’s small domestic market, the cost of transportation to 
ports in South Africa, and the high incidence of HIV/AIDS 
will likely continue to limit the country’s attractiveness to 
investments by foreign manufacturers. 
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Petroleum.—Ormil Energy Ltd. of Australia announced that 
_it had been advised by the Government that its application for a 


Uranium.—A-Cap Resources Ltd. of Australia reported that 


million uranium oxide (U ,;0,). The proposed Letlhakane project 
~“ would involve the construction of Botswana’s first uranium mine. 
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TABLE 1 
BOTSWANA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 

Cobalt, smelter output, Co content of matte? 337 342 272 149° 195 
Copper: 

Mine output, Cu content of ore milled* 28,800 28,595 48,026 * 31,929 ' 35,768 

Smelter output, matte, gross weight’ 48,000 ¢ 38,000 22,823 ' 16,105 ° 17,625 

Smelter output, Cu content of matte? 23,146 13,600 7,170 7,200 7,200 ° 
Diamond” thousand carats 32,595 17,734 22,019 22,903 * 20,478 
Gemstones, semiprecious” 6 kilograms 50,000 30,000 30,000 30,000 35,000 
Gold’ do. 3,176 1,626 1,774 1,800 ° 1,800 

Mine output, Ni content of ore milled‘ 28,940 28,595 23,053 15,675 * 17,948 

Smelter output, matte, gross weight’ 54,000 54,000 53,000 53,000 52,000 

Smelter output, Ni content of matte” 24,000 29,616 ° 29,000 29,000 27,000 
Platinum-group metals: 

Palladium kilograms 3,359 3,452 3,328 2,115 2,613 

Platinum do. 715 622 560 373 435 
Salt’ 170,994 241,114 364,761 446,525 289,481 
Soda ash, natural 263,566 215,118 240,898 230,000 ° 225,000 


“Estimated; estimated data are rounded to more than three significant digits. "Revised. do. Ditto. 

'Table includes data available through August 31, 2013. 

"In addition to commodities listed, silver was produced and exported in the nickel-copper-cobalt matte. Copper and nickel cathodes, dimension stone, and 
sand and gravel also were produced at a pilot plant, but information was inadequate to estimate output. 
Smelter product was granulated nickel-copper-cobalt matte. 

‘Included some product from direct smelting ore; that is, ore not reported as milled. 

*Assumed to contain about 70% gem and near gem. 

*Principally agate. Reported as sales. 

"Reported as bullion; historically included silver estimated to be about 2%. Includes artisanal production. 
*Reported figure. 

*Byproduct of natural soda ash production. 
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ae Commodity 
Clay! 


Coal 


Diamond thousand carats 


Do. do. 


Gemstones, 
semiprecious 
Do. 

Gold do. 

Nickel-copper-cobalt 


kilograms 


Soda ash 
‘Estimated. Do., do. Ditto. 
For brick and tiles. 
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TABLE 2 


BOTSWANA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 
Lobatse Clay Works (Pty.) Ltd. 
(Botswana Development Corp. and 
Interkiln Corp. joint venture) 
Makoro Brick and Tile (Pty.) Ltd. 


Morupule Colliery (Pty) Ltd. 
(Anglo American Corp. of South 
Africa Ltd. and related firms, 93.3%) 
Debswana Diamond Co. (Pty.) Ltd. 
(Government, 50%, and De Beers 
Centenary AG, 50%) 
do. 


do. 
do. 


Tswapong Mining Co. (Pty.) Ltd. 
(De Beers Prospecting Botswana 
Ltd., 85%, and Government, 15%) 
Agate Botswana (Pty.) Ltd. 


Masa Precious Stones (Pty.) Ltd. 

IAMGOLD Corp. 

Bamangwato Concessions Ltd. (BCL), 
(Government, 15%, and Botswana 
RST Ltd., 85%, of which LionOre 
Mining International Ltd., 12.65%) 


Tati Nickel Mining Co. (Pty.) Ltd. 
(LionOre Mining Intemational Ltd., 
85%, and Government, 15%) 


Botswana Ash (Pty.) Ltd. (BotAsh) 
(Government, 50%, and Anglo 
American ple, 50%) 
do. 


Location of main facilities 
Lobatse, 70 kilometers 
south-southwest of Gaborone 


Makoro, 10 kilometers south 
of Palapye 

Morupule, 270 kilometers 
northwest of Gaborone 


Jwaneng Mine, 115 kilometers 
west of Gaborone 


Orapa Mine, 375 kilometers 
north of Gaborone 

Letlhakane Mine, 350 kilometers 
north of Gaborone 

Damtshaa Mine, 220 kilometers 
west of Francistown 

Tswapong Mine, 275 kilometers 
northeast of Gaborone 


Processing plant at Pilane, 


45 kilometers north of Gaborone 


Bobonong, east of Selebi-Phikwe 
Mupane Mine, near Francistown 
Selebi-Phikwe Mines, 

350 kilometers northeast 

of Gaborone 


Phoenix and Selkirk Mines, 
23 kilometers east 
of Francistown 


Sua Pan, 450 kilometers north 
of Gaborone 


do. 


Annual capacity 
50,000.° 


20,000.° 


1,000,000. 


12,000. 


13,000. 


1,000. 


60,000. 


4,000. 
3,100. 
3,000,000 ore 
matte content 
(of which 
30,000 nickel, 
25,000 copper, 
400 cobalt). 
3,600,000 ore 
matte content 
(of which 
15,000 nickel, 
9,000 copper, 
100 cobalt, 
960 kilograms palladium, 
145 kilograms platinum). 
650,000. 


300,000. 
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THe MINERAL INDUSTRY OF BURUNDI 
By Thomas R. Yager 


In 2012, Burundi accounted for about 2% of the world’s 
production of tantalum. The country also mined small 
amounts of gold, limestone, niobium (columbium), peat, sand 
and gravel, tin, and tungsten. Burundi was not a globally 
significant consumer of minerals. Mining accounted for 
less than 1% of Burundi’s gross domestic product in 2012 
(African Development Bank Group, 2013, p. 116; Papp, 2013). 
By December 15, 2012, the Government of Burundi planned 
to implement a system established by the International 
Conference on the Great Lakes Region (ICGLR) to certify 
and trace domestically mined cassiterite, columbite-tantalite, 
and gold because of the reported use of minerals mined in 
the Democratic Republic of the Congo [Congo (Kinshasa)] 
that transited through Burundi to fund military operations. 
Congolese armed groups reportedly engaged in the illegal 
taxation of artisanal miners to fund their operations in Congo 
(Kinshasa). The Government issued 90 mining licenses that 
were in compliance with the ICGLR system in 2011. Possible 
obstacles to full implementation of the ICGLR system included 
civil unrest in Burundi and the lack of Government funds and 
personnel (Africa Mining Intelligence, 2012). 


Production 


In 2012, cement production increased by 104%. In 2011, 
mobium (columbium) and tantalum production increased by 
145% each; tin, 83%; and tungsten, 56%. Peat mining decreased 
by 39% in 2011 (table 1). 


Structure of the Mineral Industry 


Artisanal mining employment in industrial minerals mining 
was estimated to be about 10,000 workers in 2009 (the latest 
year for which data were available); gold, 4,000 workers; 
niobium, tantalum, and tin combined, 2,000 workers; and 
tungsten, 1,600 workers. Muyinga Province accounted for 
about 33% of the artisanal miners employed in mining metals; 
Kayanza Province, 27%; Cibitoke Province, 24%; Kirundo 
Province, 10%; Ruyigi Province, 5%; and Bubanza Province, 
\%. Privately owned Comptoir Minier des Exploitations du 
Burundi S.A. (COMEBU) also mined niobium, tantalum, and 
tin. State-owned Office Nationale de la Tourbe (ONATOUR) 
was Burundi’s only peat producer (Midende, 2010, p. 51; 
World Bank, The, 2011, p. 48). 


Commodity Review 
Metals 
Cobalt, Copper, and Nickel.—In 2011, resources at the 


undeveloped Musongati nickel-cobalt-copper deposits were 
timated to be about 230 million metric tons. In a previous 
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assessment, grades were estimated to be 1.31% nickel, 
0.17% copper, and 0.08% cobalt. Burundi Mining Metallurgy 
Ltd. (BMM) (a subsidiary of Kermas Group of the 

United Kingdom) planned to start mining at Musongati 

in 2014 and to reach the full capacity of 50,000 metric 

tons per year (t/yr) by 2019. The project was estimated 

to require power consumption of between 100 and 150 
megawatts (MW) of capacity (African Mining, 1998; 

Africa Mining Intelligence, 2011; Metal Bulletin, 2013). 

BMM planned to build a new hydroelectric power station to 
supply Musongati. At the end of 2012, BMM had not received 
the mining license to start construction of the mine; approval 
was on hold until the Government completed its new mining 
code (Metal Bulletin, 2013). 

Niobium (Columbium) and Tantalum.—In 2011, 
Burundi’s production of columbite-tantalite increased to 
165,782 kilograms (kg) from 67,365 kg in 2010 (table 1). 
COMEBU mined columbite-tantalite at the Kabarore Mine 
in Kayanza Province. Artisanal miners also produced 
columbite-tantalite at four sites in Kabarore Commune 
(Midende, 2010, p. 48, 53). 


Industrial Minerals 


Cement.—In 2012, Burundi Cement Co. (BUCECO) 
produced 70,500 metric tons (t) of cement at its plant in 
Cibitoke Province compared with 34,500 t in 2011. BUCECO 
planned to produce at the plant’s full capacity of 100,000 t/yr 
in 2013; the company was considering an increase in capacity 
to 200,000 t/yr. Burundi imported all its cement requirements 
prior to the opening of the plant in 2011. Cement imports were 
142,364 t in 2011 compared with 156,989 t in 2010 and 67,077 t 
in 2007 (Burundi Cement Co., 2013; Banque de la Republique 
du Burundi, undated, p. 85). 


Mineral Fuels 


Peat.——ONATOUR produced peat at Buyongwe, Gisozi, 
Gitanga, and Matana. In 2011, output decreased to 8,000 t from 
13,111 t in 2010 because of difficulties in recovering payments 
from its customers. The Government planned to complete a new 
peat-fired power station with a capacity of 200 MW by 2015 
(East African Community Secretariat, 2012, p. 46; Banque de la 
Republique du Burundi, undated, p. 14). 
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TABLE | : 
BURUNDI: PRODUCTION OF MINERAL COMMODITIES’ k 
(Metric tons unless otherwise specified) . 
Commodity’ 2008 2009 2010 2011 201% 
Cement “ ze 2 34,500 ° 70,500? 
Gold, mine output, Au content’ kilograms 500 ' 500 ' 300 ' 300° 300 | 
Niobium (columbium) and tantalum, ore and concentrate: | 
Gross weight do. 83,854 ° 44.207° 67,365 ° 165,781 ‘ 170,000 
Nb content do. 16,412 ° 8,700 * 13,200 ' 32,400 * 33,000 
Ta content do. 16,400 8,600 * 13,200 32,400 ° 33,000: 
Peat 9,764 11,352 13,111 8,000 * 8,000 
Tin, mine output: 
Gross weight 50° 28 ' 29 ' 52° 50 
Sn content 21° 12° 12° 22° 21 
Tungsten, mine output: 
Gross weight 608 ' 333 ' 328° 515° 520 
W content 194° 106° 105° 164° 165 
“Estimated; estimated data are rounded to no more than three significant digits. "Revised. do. Ditto. -- Zero. 
'Table includes data available through February 10, 2014. 
In addition to the commodities listed, brick clay, limestone, and sand and gravel were produced, but available information is inadequate to make 
reliable estimates of output. 
: Reported figure. 
TABLE 2 
BURUNDI: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
(Metric tons unless otherwise specified) 
Commodity Major operating companies Location of main facilities Annual capacity 
Cement Burundi Cement Co. (BUCECO) Plant in Cibitoke Province 100,000 
Gold kilograms Artisanal miners At least 35 sites in Bubanza, Cibitoke, 300° 
Kayanza, Kirundo, Muyinga, and 
Ruyigi Provinces 
Niobium (columbium) and Comptoir Minier des Exploitations du Burundi S.A. Kabarore in Kayanza Province 6 
tantalum, columbite-tantalite (COMEBU) 
ore and concentrate 
Do. Artisanal miners Various sites in Kayanza, Kirundo, 160° 
and Ngozi Provinces 
Peat Office Nationale de la Tourbe (ONATOUR) Buyongwe, Gisozi, Gitanga, and 20,000 
Matana 
Tin, cassiterite ore and Comptoir Minier des Exploitations du Burundi S.A. Various sites in Cibitoke, Kayanza, 55 
concentrate (COMEBU) and artisanal miners Kirundo, Muyinga, and Ngozi 
a Provinces 
Tungsten, wolframite ore and Artisanal miners At least 10 sites in Kirundo and 610 


concentrate 
“Estimated. Do. Ditto 
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THE MINERAL INDUSTRIES OF 
CAMEROON AND CAPE VERDE 
By Harold R. Newman 


CAMEROON 


Further development of Cameroon’s mineral industry continued 
to be delayed in 2012 owing to inadequate infrastructure, 
insufficient electrical power, and a lack of financing. Cameroon 
also had hydropower potential that remained undeveloped. 

The Mining Sector Capacity Building Project was signed by 
the Government and the World Bank in mid-year 2012. The 
purpose of this $30 million technical assistance project was to 
improve efficiency and transparency in the mining sector and 
to provide the framework for sustainable development in the 
sector. The project would focus on strengthening institutions and 
promoting regional integration of mining activities. The project 


: Was intended to inform interested parties about Cameroon’s 
. mining potential as well as interested investors about the status 


of projects underway (World Bank, The, 2012). 
All Cameroon’s mineral resources belong to the Government. 


_ Prospecting, exploration, and development activities for any 


mineral deposit are regulated by law and require a license 


- or permit. Mining activities are governed by the provisions 
- ofthe Mining Code (law No. 001 of April 16, 2001) and 


Decree No. 202/548/PM of March 2002. The Institute for 
Geological and Mining Research (IRGM) of the Ministry of 
Industries, Mines and Technological Development is the agency 
responsible for oversight of the mineral sector (Ministére de 
Industrie des Mines et du Développement Technologique, 

2012). The IRGM is also responsible for all geologic and 

mining activities. These include conducting geologic exploration 
programs and mechanized drilling operations; overseeing 

the mining of mineral deposits; and preventing unauthorized 
exploitation of mines and quarries (GIS.mapsofworld.com, 2012). 


Production 


In 2012, the main mineral commodities produced in 

Cameroon included aluminum from alumina (which was mainly 
imported from Guinea), cement, petroleum, and sand and gravel. 
Artisanal mine operations recovered small amounts of diamond 
and gold. A variety of industrial minerals were produced for 
domestic consumption; however, the volume of output of these 
minerals and the location of facilities were not reported. The 
dataon mineral production in table 1 were mostly estimated. 


Structure of the Mineral Industry 


Cameroon’s mineral industry facilities were modest and 


_ Mostly privately owned. The signifiant private companies 


Were the Société Camérounaise de |’ Aluminium (Alucam), 
hich produced aluminum, and the Cimentaries du Cameroon, 
which produced cement. State-owned Société National des 
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Hydrocarbures [National Hydrocarbons Corp.] (SNH) was 
involved in hydrocarbon exploration and production with 
various joint ventures. The Société Nationale de Raffinage 
refined crude petroleum. Table 2 is a list of the leading mineral 
industry facilities. 


Commodity Review 
Metals 


Bauxite and Alumina and Aluminum.—Cameroon 
possessed significant reserves of bauxite, which is the basic raw 
material for the production of alumina and aluminum. Aluvance 
ple of the United Kingdom’s subsidiary Alucam SARL was 
exploring the 986-square-kilometer (km?) Birsok license and the 
476-km? Mandoum license located in north-central Cameroon. 
In 2012, exploration efforts delineated four distinct bauxite 
targets; the Baoua prospect in the center of the Birsok license; 
the Beka prospect also in the center of the Birsok license; the 
Djombi prospect northwest of the Birsok license; and the Mbon 
prospect to the north of the Mandoum license. These prospects 
have a total area of 202 km?. Grab samples for bauxite yielded 
material of up to 63% alumnina (aluminum trioxide) and a 
low contaminant content. A 1,500-meter reconnaissance drill 
program was scheduled to begin after the rainy season in the last 
quarter of 2013 (Aluvance plc, 2012). 

Cameroon Alumina Ltd. [a subsidiary of the joint venture 
of Dubai Aluminum Co. of the United Arab Emirates (45%), 
Hindalco Industries of India (45%), and Hydromine Inc. 
of the United States (10%)] was continuing with plans to 
establish a bauxite mining and alumina refining project based 
on the 554-million-metric-ton (Mt) bauxite reserves of the 
Minim-Martap and Ngaoundal deposits located in the Adamawa 
region in northern Cameroon. Initially, mining would be carried 
out at the Danielle plateau (Minim-Martap deposit) and at the 
Simone plateau (Ngaoundal deposit). The combined bauxite 
projects were planned to supply an estimated 7.5 million metric 
tons per year (Mt/yr) of bauxite to the proposed 3-Mt/yr alumina 
refinery. The project was delayed owing to the lack of a mining 
permit. The company planned to start building the refinery 
in 2015 and to commence commercial production in 2018, 
assuming that the required mining permit from the Government 
is approved (Thomson Reuters, 2012c). 

Cobalt.—Geovic Mining Corp. (Geovic) of the United States 
through its subsidiary Geovic Cameroon plc (GeoCam) had 
mining licenses for the Mada and the Nkamouna near-surface 
cobalt and nickel deposits in Cameroon, which were scheduled 
to be the first cobalt deposits to be developed in Cameroon. 
Geovic announced that completion of additional drilling on 
these deposits had increased the company’s estimated measured 
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and indicated reserves and that a new mining plan for open pit 
mining, with no blasting required, had been devised that would 
reduce the mining and reclamation costs. Estimated ore reserves 
by rock type were 57,097 Mt of ferralite ore reserves grading 
0.23% cobalt, 0.69% nickel, and 1.30% manganese. Breccia 

ore reserves were 11,035 Mt of ore grading 0.26% cobalt, 
0.54% nickel, and 2.37% manganese. GeoCam’s mining permit 
covered the entire cobalt province in southeastern Cameroon 
(Geovic Mining Corp., 2012). 

Iron Ore.—In 2012, Afferro Mining Inc. of the United 
Kingdom announced that a preliminary economic assessment 
(PEA) for its Nkout iron ore project had indicated that the 
project was economically viable. The Nkout project is located 
on the 489-km? Djoum license. The PEA considered various 
material handling and production scenarios from 15 to 35 Mt/yr. 
The Nkout deposit is composed of three distinct areas, which are 
suitable for an open pit, truck-and-shovel mining method. The 
pit volume consisted of 1.7 billion metric tons of plant-feed iron 
ore material, which would yield about 703 Mt of iron ore. This 
plan would result in a 21- to 45-year mine life, depending on the 
annual output of the mine (African Mining, 2012). 

Sundance Resources Ltd. of Australia continued with 
efforts to exploit iron ore at its $4.7 billion Mbalam-Nabeba 
iron ore project, which straddles the border of Cameroon 
and the Republic of the Congo [Congo (Brazzaville)]. The 
company announced an updated estimate of resources for the 
project, including estimated indicated and inferred hematite 
resources, that totaled 436 Mt of ore grading an average of 
62% iron. The project would mine 35 Mt/yr from the deposits 
in both Cameroon and Congo (Brazzaville) and would include 
construction of a 510-kilometer (km) rail line from the Mbalam 
Mine in Cameroon and a 70-km rail line to connect with 
the Nabeba Mine in Congo (Brazzaville), and as well as the 
construction of a new deepwater iron ore export terminal at 
Kribi (Sundance Resources Ltd., 2012). 


Industrial Minerals 


Cement.—Cameroon continued to have a shortage of cement 
in 2012. In the northern region of the country, the shortages led 
to an increase in cement prices. The G Power Cement Group 
of Germany announced that it would invest about $90 million 
to build an 800,000-metric-ton-per-year (t/yr) cement plant in 
Limbe in southwestern Cameroon. Once construction is started, 
it was expected to take between 24 and 36 months to complete. 
G Power stated that it expected to start producing cement by 
yearend 2015 (Thomson Reuters, 2012b). 

G Power was the third cement company, following the 
Addoha Group of Morocco and the Dangote Group of Nigeria, 
to set up in Cameroon tn the previous 2 years. Addoha’s plant 
was expected to produce about 500,000 t/yr, and Dangote’s 
plant was expected to produce about 1.5 Mt/yr. Construction 
at both plants was ongoing in 2012. Cimentaries du Cameroon 
produced about I.1 Mt cement in 2012 which fell short of 
demand by about 3 Mt/yr (Thomson Reuters, 2012c). 

Diamond.—Diamond was recovered by artisanal miners 
throughout the country, although most of the diamond recovered 
was from the Yakadouma region. Annual production was not 
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reported; however, it was estimated to be about 5,000 carats per 
year. The Government announced that it planned to become a 
diamond exporter after gaining membership in the Kimberley 
Process Certification Scheme (KPCS). Membership would 
ensure that Cameroon diamond production could be sold in 
the international market where KPCS-certified diamonds are 
required by member countries (Thomson Reuters, 201 2a). 

In 2012, Botswana Diamonds plc. of Ireland announced its 
first industrial diamond recovery at its Libongo project. It was a 
near-gem-quality 2-carat diamond, which Botswana Diamonds 
thought confirmed the diamondiferous potential of the deposit. 
The diamond was found in a paleoplacer conglomerate. 
Processing of a 300-metric-ton sample was continuing 
(Jamasmie, 2012). 


Mineral Fuels and Other Sources of Energy 


Hydroelectric Energy.—The Government of Cameroon 
announced that it intended to develop a $1 billion 450-megawatt 
hydroelectric project on the Katsina-Ala River in northwestern 
Cameroon. Joule Africa (a subsidiary of the Joule Investment 
Group of the United States) stated that when the project is 
completed, it would significantly increase Cameroon’s installed 
power-generation capacity. The project was expected to take 
about 6 to 7 years to become operational. Demand for electricity 
was expected to triple during the coming decade, which would 
require an estimated 3 gigawatts of additional generating 
capacity and associated energy infrastructure by 2020 (African 
Energy Journal, 2012, p. 9). 

Natural Gas and Petroleum.—Cameroon was the 
fifth-ranked petroleum producing country in the sub-Sahara 
region, and the petroleum sector continued to be the most 
significant segment of Cameroon’s mineral industry. 
Cameroon’s two main hydrocarbon provinces, the Douala 
basin and the Rio de Rey basin, are located offshore Cameroon. 
Natural gas reserves were thought to be substantial; however, 
they have not been exploited owing to a lack of a market and 
infrastructure. Most of the petroleum reserves were located in 
the Rio de Rey basin (Bowleven Oil and Gas plc, 2012). 

SNH announced that it would invest $1 billion in oil 
exploration and production in 2012. SNH forecasted that 
petroleum output would increase from 63,000 barrels per day 
(bbI/d) in 2012 to between 90,000 and 100,000 bbl/d as new 
wells in the Rio del Rey basin start producing. SNH managed 
and marketed Cameroon’s crude petroleum. SNH and Perenco 
Group reached an agreement to buy a crude-oil floating storage 
and offloading tanker to help with shipments to world markets. 
The 1.8-million-barrel-capacity tanker would be located in 
the Atlantic coastal waters of Rio del Rey and operated by the 
Cameroon Oil Terminal SA (Tumanjong, 2012). 

Victoria Oil and Gas plc of the United Kingdom reported that 
it had produced natural gas and condensates from its Logbaba 
onshore field. Output increased to 227,000 cubic meters per day 
and 160 bbl/d by yearend 2012 and was expected to plateau at 
rates of 1.25 million cubic meters per day of natural gas and 
880 bbl/d of condensate by yearend 2014. Natural gas is sold 
to industrial users in Douala, and the condensate ts sent to the 
Limbe refinery (Petroleum Economist, 2012). 
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‘ Interest and activities in the exploration for metals and 

*' petroleum is expected to continue in Cameroon. The petroleum 

hi sector is likely to remain a significant part of the mineral 
industry. The Government is expected to continue its efforts to 
~ increase interest in offshore and onshore petroleum exploration. 

: Energy and infrastructure development efforts are also expected 


: to continue. 
yy} 
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CAPE VERDE 


Cape Verde is an archipelago of 10 islands located about 
600 km off the western coast of Africa. All islands except 
Santa Luzia are inhabited. Mining’s contribution to the 
country’s economy was minimal. Most of the country’s 
mineral requirements were imported. Production of mineral 
commodities was limited mainly to cement and salt for 
local consumption, although clay, gypsum, limestone, and 
pozzolana may also have been produced. Production amounts 
were not reported, however, and available information was 
inadequate to make reliable estimates of output. The mineral 
resource situation is not expected to change in the near future 
(U.S. Department of State, 2012). 

The Cabeolica wind farm project of Cabedlica S.A. involves 
the construction, operation, and decommissioning of four 
wind farms on four of the nine inhabited islands on the Cape 
Verde archipelago. The islands are Boa Vista, Sao Vicente, 
Sal, and Santiago. The $90 million project comprises 
30 class-I V52 turbines, four substations, and 33 km of 
power cable. The project will be designed to provide up to 
26 megawatts of generating capacity, resulting in Cape Verde 
reaching its renewable energy goals of achieving 25% of local 
needs from renewable sources of energy (InfraCo Africa, 2012). 
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TABLE | 
CAMEROON: ESTIMATED PRODUCTION OF MINERAL COMMODITIES'” 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 

Aluminum metal, primary 89,700 57,287 * 59,593 * 69,000 69,000 
Cement, hydraulic 1,000,000 1,100,000 1,000,000 1,100,000 1,100,000 
Clay 10,000 10,000 12,000 12,000 10,000 
Diamond° carats 10,000 8,000 6,000 6,000 5,000 
Gold, mine output, Au content” kilograms 1,800 1,800 1,600 1,600 1,500 
Petroleum: 

Crude thousand 42-gallon barrels 29,685 28,000 23,324 4 22,046 * 22,995 4 

Refinery products do. 12,000 12,000 10,000 10,000 10,000 _ 
Pozzolana, ash for cement 550,000 550,000 600,000 600,000 600,000 
do. Ditto. 


'Estimated; estimated data are rounded to no more than three significant digits. 

*Table includes data available through June 30, 2013. Data for Cape Verde were removed from the table because mineral production data 

are not reported and available information was inadequate to make reliable estimates of output. 

*In addition to the commodities listed, a variety of industrial minerals and construction materials, such as ageregate, gypsum, sand and gravel, 
silica sand, and stone, may be produced, but available information is inadequate to make reliable estimates of output. 

“Reported figure. 

>From artisanal mining. 


TABLE 2 
CAMEROON AND CAPE VERDE: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Country and commodity and major equity owners Location capacity 
CAMEROON 
Aluminum Société Camérounaise de I'Aluminium Plant at Edea 95 
(Rio Tinto Alcan Group., 46.7%) . 
Cement Cimentaries du Cameroon (Lafarge Group, 57%) Plant at Bonaberi near Douala 1,200 
Diamond carats _ Artisanal Various locations 12,000 
Gold kilograms do. Various locations __ 1,500 
Limestone Cimentaries du Cameroon (Lafarge Group, 57%) Figuil ¥ 293 
Petroleum, refinery barrels perday Société Nationale de Raffinage (SoNaRa) Refinery at Limbe 45,000 
(Government, 66%) 
Pozzolana do. Sud-Quest and Littoral Regions 750 
CAPE VERDE 
Cement metric tons Cimentos de Cabo Verde S.A. Plant at Santiago 160,000 
(Cimentos de Portugal S.A., 86%) 
Salt do. Artisanal Various locations 1,600 
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THE MINERAL INDUSTRIES OF 
CENTRAL AFRICAN REPUBLIC AND TOGO 
By Omayra Bermudez-Lugo 
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; CENTRAL AFRICAN REPUBLIC 


Mining did not play a significant role in the economy of 

Central African Republic. The only minerals of economic 
J importance were diamond and, to a lesser extent, gold. In 
4 2012, the country was ranked 12th amongst the world’s leading 
producers of rough diamond by volume and 10th in terms of 
value in dollars per carat. Less than 100 kilograms (kg) of gold 
were produced annually in the country, and although clay and 
sand and gravel were also produced, information was inadequate 
to make reliable estimates of output for 2012. International 
companies explored for gold, petroleum, and uranium resources. 
Other undeveloped mineral resources included copper, graphite, 
ilmenite, iron ore, kyanite, lignite, manganese, monazite, quartz, 
rutile, salt, and tin (table 1; Kimberley Process Certification 
Scheme, 2013b). 

Central African Republic has struggled with political 
instability since its independence from France in 1960. In 
December 2012, a coalition of rebel groups known as Séléka 
launched an offensive attack against the Government and seized 
several towns, including the strategic diamond mining town of 
Bria, which is located in the eastern part of the country. Séléka 
is formed by members of the Convention of Patriots for Justice 
and Peace (CPJP), the Democratic Front of the Central African 
~ Republic (FDPC), and the Union of Democratic Forces for 

Unity (UFDR) rebel groups, who have been in conflict with 

the Government since the mid-2000s. By yearend, because 
” ofthe security situation following the rebels’ seizure of these 
. towns, exploration for gold and uranium was suspended. 
_ The U.S. Embassy in Bangui also temporarily suspended its 
operations in the country (U.S. Department of State, 2012; 
BBC News, 2013). 


wa \ 


ay 


| Production 


Diamond and gold production, which was mostly artisanal, 

_ tame from the regions of Berberati, Haute-Kotto, and 
Haute-Sangha, which were located about 300 kilometers (km) 
southwest, 660 km northwest, and 290 km southwest of the 
capital city of Bangui, respectively. During the year, production 
ofdiamond increased by 13% to 365,917 carats compared with 
323,575 carats in 2011. Information on gold production was 
hot available for 2012 and was estimated to be about 55 kg. 
Although clay and sand and gravel are produced throughout the 
country by artisanal miners, the Government has not published 
production data for these commodities since 2009, and 
mformation from other sources was inadequate to make reliable 
Climates of output (Chirico, Barthélémy, and Ngbokoto, 2010, 
p.7; Kimberley Process Certification Scheme, 2013a, b). Data 
0 mineral production are in table 1. 
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The Ministére des Mines, du Pétrole et de I’ Hydraulique 
is the Government agency responsible for the mining sector. 
Production and trade of diamond and gold are overseen by 
the Bureau d’Evaluation et de Céntrole de Diamant et d’Or 
(BECDOR). BECDOR maintains the country’s diamond and 
gold production database and assesses the value of diamond 
parcels that are to be exported from the country. 


Mineral Trade 


Based on Kimberley Process Certification Scheme statistics, 
a total of 371,917 carats of diamond worth $62.1 million was 
exported from Central African Republic in 2012; this indicated 
a 15% increase in the volume of diamond exports compared 
with those of 2011 and a 2% increase in value. Central African 
Republic’s total exports to the United States were valued at 
about $4 million in 2012 compared with about $6 million 
in 2011; $1.2 million worth of these exports was rough 
diamond. Imports from the United States were valued at about 
$8.5 million in 2012 compared with $12.3 million in 2011; 
about $1.2 million of these imports was drilling equipment. The 
main export partners in 2012 included Belgium, which received 
31.5% of Central African Republic’s total exports; Congo 
(Kinshasa), 8.6%; Indonesia, 5.2%; and France, 4.5%. The main 
import partners included the Netherlands, which accounted for 
19.5% of Central African Republic’s total imports; Cameroon, 
9.7%; France, 9.3%; and the Republic of South Korea, 8.7% 
(Kimberley Process Certification Scheme, 2013a, b; U.S. Census 
Bureau, 2013a, b; U.S. Central Intelligence Agency, 2013). 


Commodity Review 
Metals 


Gold.—AXMIN Inc. of Canada announced the shutdown of 
gold exploration activities after rebels occupied the company’s 
mining camp near Ndassima village on December 21. AXMIN, 
which was in the process of securing financing to develop the 
Passendro gold project, reported that rebels en route to the town 
of Bambari seized food, medical supplies, and vehicles from the 
Ndassima mining camp premises. The company also reported 
that the occupation of the camp was carried out without violence 
and that staff on duty were not injured. The Ndassima village is 
located about 400 km east of Bangui, and the Passendro project 
is located about 60 km north of the town of Bambari. Bambari is 
located about 300 km northeast of Bangui (AXMIN Inc., 2012). 

The International Finance Corporation (IFC) was 
considering investing $50 million in the Passendro project. 

A bankable feasibility study, which was completed in 2011 
by SENET (PTY) Ltd. of South Africa, yielded an updated 
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reserve estimate for Passendro of 23.5 million metric tons 

(Mt) at an average grade of 1.9 grams per metric ton (g/t) gold. 
Measured and indicated resources, which in 2009 had been 
estimated to be 31.5 Mt at an average grade of 2.0 g/t gold by 
SRK Consulting Ltd. of the United Kingdom, were revalidated 
in 2011. The total inferred mineral resource was also revalidated 
and remained at 21.7 Mt at an average grade of 1.6 g/t gold. 
Once in operation, the Passendro Mine was expected to produce 
about 6,400 kilograms per year of gold during its first 3 years 
of operation and to have an estimated mine life of 8.3 years 
(AXMIN Inc., 2011; International Monetary Fund, 2012, p. 9). 


Industrial Minerals 


Diamond.—In late December, Séléka rebels captured the 
town of Bria, which is located in the Haute-Kotto region in 
eastern Central African Republic. The Haute-Kotto region is 
one of the country’s two main diamond mining areas. A report 
published by the International Crisis Group in 2010 warned of 
the possibility of rebel groups taking control of the diamond 
fields of Haute-Kotto, and indicated that, at the time, the 
Government lacked the institutional capacity to monitor the 
country’s diamond mining areas. The report also highlighted 
that, although there seemed to be no historical correlation 
between diamond mining and insurgency in Central African 
Republic, widespread poverty in mining communities and the 
prevalence of illegal diamond trading and smuggling networks 
in the northeast presented rebel groups with an opportunity to 
make a profit to finance their activities and perpetuate hostilities. 
The report also cautioned about the potential for diamond 
to feed the cycles of poverty and conflict in Central African 
Republic in the same way they did in Liberia and Sierra Leone 
during the 1990s and early 2000s (International Crisis Group, 
2010, p. i, 1, 15-19, 23; BBC News, 2012; Tacy Ltd., 2012). 

All diamond production in Central African Republic was 
mined by artisanal miners from alluvial deposits. Alluvial 
deposits are found in the vicinity of the Mambere and Lobaye 
Rivers in the southwest, which extend into the northern part of 
the Republic of the Congo [Congo (Brazzaville)] and eastern 
Cameroon, and along the Kotto River in eastern Central 
African Republic, which extends into the Democratic Republic 
of the Congo [Congo (Kinshasa)]. As of yearend 2012, no 
primary diamond deposits had been discovered in the country. 
Before the country’s independence in 1960, production ranged 
between 75,000 and 100,000 carats per year. From 1961 
through the early 1970s, diamond production ranged between 
100,000 and 450,000 carats per year. The level of diamond 
output was reported to vary from year to year based on seasonal 
changes, political stability, and security within the country. 

In 2007, a study conducted by the U.S. Geological Survey 

in collaboration with Bureau de Recherches Géologiques et 
Miniéres and Central African Republic’s Direction Générale 

des Mines estimated that a total of at least 39 million carats of 
alluvial diamond remained to be mined from Central African 
Republic’s main diamondfields. The country’s annual alluvial 
diamond production capacity was estimated to be 840,000 carats 
(Chirico, Barthélémy, and Ngbokoto, 2010, p. 7-8, 14, 19-21; 
International Crisis Group, 2010, p. 1). 
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Mineral Fuels and Related Materials 


Uranium.—In September, Areva Group of France announced 
the indefinite suspension of operations at its Bakouma uranium 
project, which is located about 900 km northeast of the capital 
city of Bangui. Operations were reportedly suspended as a 
result of the drop in the global price of uranium following 
Japan’s Fukushima nuclear accident in 2011, technical 
difficulties, and the uncertain security situation in Central 
African Republic. On June 25, armed men attacked and looted 
Areva’s mining facilities at Bakouma. None of the company’s 
170 employees were reportedly hurt during the incident, but 
computer equipment and food were reportedly stolen from 
the company’s mining premises. Areva’s mining operations in 
West Africa have been targeted by extremist groups in the past. 
The most recent of these incidents took place in September 
2010 when elements of the Al-Qaeda global militant Islamist 
organization kidnapped one of Areva’s employees and his wife 
in addition to five other foreign national contractors near the 
town of Arlit in Niger. Before announcing the suspension of 
operations, Areva had planned to start production of uranium at 
Bakouma by 2014. Inferred mineral resources at the Bakouma 
project were estimated to be about 5.7 Mt at an average 
grade of 1.72% uranium. Uranium deposits at Bakouma were 
mined to a limited extent during the 1960s and 1970s but not 
at a commercial scale (Roger, 2010; Areva Group, 2012a, b; 
Nuclear Power Daily, 2012; Panika, 2012). 


Outlook 


Continued hostilities in Central African Republic between 
the Government and the Séléka rebel group are likely to hinder 
the prospect of further developing ongoing gold and uranium 
projects, at least in the short run. This was evidenced by the 
decision of mining companies AXMIN and Areva to temporarily 
shut down their respective mining operations in Bakouma and 
Bambari. The successful development of these or any future 
mining projects will depend on the country’s ability to restore 
political stability. 
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‘ Historically, mining has not played a significant role in the 

”conomy of Togo. The Organisation for Economic Co-operation 
-itd Development, however, estimates that the continued 

yowth in Togo’s economy since 2007 has been driven in part 
‘improvements in the so-called secondary (industry) sector 
Which included the extractive industries) and by investments 
. \construction, mining, and public works. In 2012, the 

Alput of Togo’s secondary sector increased by 13% and 
+ ontnbuted 2.5% to the gross domestic product compared with 
10.9% contribution in 2011. The mineral sector was dominated 
by cement, gold, and phosphate rock production and, to a 

‘r extent, by the production of diamond. Togo was among 
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the world’s top 20 producers of phosphate rock, by tonnage of 
output in 2012. The country also produced more than 1.5 Mt of 
limestone, which was used locally in the production of cement, 
and about 40,000 metric tons (t) of iron ore. Undeveloped 
mineral resources included bauxite, gypsum, ilmenite, 
manganese, marble, rutile, and zinc. Law No. 96-004/PR of 
February 26, 1996, as amended by Act No. 2003-012, provided 
the legal framework for the mineral sector (African Economic 
Outlook, 2013; Jasinski, 2013). 


Production 


Hydraulic cement production increased by 38% during the 
year to 1,604,600 t from a revised 1,159,600 t in 2011, and that 
of phosphate rock, by 28% to 1.1 Mt from 866,000 t. Diamond 
production increased significantly to 456 carats from 71 carats 
in 2011. Data on mineral production are in table 1. 


Mineral Trade 


Based on Kimberley Process Certification Scheme statistics, 
no diamond was exported from Togo in 2012. In 2011, however, 
a total of 207 carats of diamond worth $41,534 was exported 
from the country. Togo’s total exports to the United States were 
valued at $51.9 million compared with about $30.5 million in 
2011; this included $46 million worth of petroleum products. 
Imports from the United States were valued at $370.6 million 
in 2012 compared with $209.7 million in 2011; these included 
$72.5 million of crude petroleum, $191.2 million of petroleum 
products; $5.3 million of excavating machinery; $435,000 of 
specialized mining equipment; $595,000 of nonferrous metals, 
and $785,000 of drilling and oilfield equipment (Kimberley 
Process Certification Scheme, 2013a, b; U.S. Census Bureau, 
201 3a, b). 


Structure of the Mineral Industry 
Table 2 is a list of major mineral industry facilities. 


Commodity Review 


Metals 


Manganese.—Ferrex plc of the United Kingdom explored 
for manganese at the Nayega deposit, which is located 
about 600 km north of the capital city of Lome. Nayega—a 
residual manganese deposit comprising lateritic and saprolitic 
mineralization—is accessible by a main road that connects 
the deposit to the deepwater Port of Lome. An initial Joint 
Ore Reserves Committee (JORC) Code-compliant resource 
estimate for Nayega yielded an indicated resource of 7.3 Mt 
of manganese ore at a grade of 14.7% manganese. A definitive 
feasibility study for Nayega was scheduled to be completed by 
the third quarter of 2013. Ferrex held an 85% interest in the 
Nayega deposit through Société Générale de Mine, which is a 
Togolese company (Ferrex plc, 2012a-c). 
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Industrial Minerals 


Cement.—HeidelbergCement AG of Germany began 
construction of a 1.5-million-metric-ton-per-year (Mt/yr)- 
capacity clinker plant in the city of Tabligbo, which is located 
about 80 km from the capital city of Lome. The company 
also announced that it had begun the construction of a 
200,000-metric-ton-per-year (t/yr) cement grinding facility in 
the city of Dapaong, which is located about 600 km north of 
Lome. Limestone to supply the clinker plant was to be sourced 
from HeidelbergCement’s own limestone deposits in Togo. 
Clinker would be processed to cement at the company’s grinding 
mills in Togo and also at its other grinding mills in Benin, 
Burkina Faso, and Ghana. The two new plants were expected 
to be commissioned by 2015 and to employ about 200 people 
at the plants and about 1,300 locally (HeidelbergCement AG, 
2012; 2013, p. 59). 

Dangote Cement plc of Nigeria was in the process of building 
a cement import terminal and bagging plant at Lome with a 
capacity to process about 500,000 t/yr of cement. The terminal 
and plant were scheduled to be commissioned by the first half 
of 2013. Togo imported clinker to meet its domestic demand for 
cement; the country’s installed cement production capacity was 
1.7 Mt/yr (Dangote Cement plc, undated). 


Outlook 


Togo’s economy is estimated to grow by 5.3% and 5.5% 
in 2013 and 2014, respectively (African Economic Outlook, 
2013). The mineral sector is likely to play an important role in 
such growth as the cement sector continues to expand and new 
mineral resources, such as manganese, are developed. Potential 
also exists for the further development of the country’s diamond, 
gold, iron ore, and phosphate rock resources as well as for that 
of other industrial minerals. Togo’s effort to bring the mineral 
sector in line with international standards of transparency—by 
participating in the Kimberley Process Certification Scheme and 
the Extractive Industries Transparency Initiative—is also likely 
to attract foreign direct investment to the sector in the near 
future, which could have a positive effect on the economy. 
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TABLE I 
CENTRAL AFRICAN REPUBLIC AND TOGO: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


| Country and commodity 2008 2009 2010 2011 2012° 
CENTRAL AFRICAN REPUBLIC” 
Clay | 79,000 ¢ NA NA NA NA 
Diamond” * carats 377,209 311,779 301,557 323,575 365,917 ° 
Gold, mine output, Au content kilograms 43 61 59 53 55 
Sand and gravel 170,000 ° NA NA NA NA 
| TOGO® 
. Cement: 
_ _ Clinker 906,000 1,050,000 1,060,000 ¢ 1,201,000 1,200,000 
Hydraulic’ 1,264,502 * 1,178,781 ° 1,185,153 * 1,159,606 * 1,604,608 > 
| Diamond? carats 8,787 125 96 71 456° 
Gold kilograms 11,835 12,955 10,452 16,469 16,500 
Iron ore NA NA NA 40,912 40,000 
| Limestone 1,824,000 ° 1,704,000 ° 1,656,041 ° 1,923,189 * 1,900,000 
| Phosphate rock, beneficiated product: 
Gross weight thousand metric tons 842 726 695 866 1,110 5 
P.O, content do. 303 260 250 310° 400 


‘Estimated data are rounded to no more than three significant digits. "Revised. do. Ditto. NA Not available. 

‘Table includes data available through July 12, 2013. 

‘In addition to the commodities listed, Central African Republic produced quartz crystals, but information is inadequate to make reliable estimates of output. 
Reported by Kimberley Process Certification Scheme. 

‘Production is approximately 70% to 80% gem quality. 

‘Reported figure. 

‘In addition to the commodities listed, Togo also produced clay, marble, and sand and gravel, but information is inadequate to make reliable estimates of output. 
"Series revised based on reported cement production by La Banque Centrale des Etats de l'Afrique de l'Ouest . 

"May include artisanal gold production from neighboring countries; however, information is inadequate to make reliable estimates of output that originated from 
these countries. 

*As reported by the Ministry of Mines for limestone quarried for cement production. 


TABLE 2 
TOGO: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
Cement Société de Ciments du Togo S.A. (CIMTOGO) Grinding plant in Lome 700,000 cement. 
(Heidelberg Cement AG, 93.59%) 

Do. West Africa Cement S.A. (WACEM) Tabligbo, 60 kilometers 400,000 cement; 
_ northeast of Lome 1,200,000 clinker. 

Do. Fortia Cement S.A. (Diamond Cement) do. 600,000 cement. 
Gold kilograms WAFEX (Togolese private interests) NA 10,400. 
__ Do. do. SOLTRANS (Togolese private interests) NA 6,000. 
lron ore MM Mining S.A. (Togolese private interests) Bangeli, Kara region 41,000. 
Limestone Ciments de |'Afrique de l'Ouest do. 2,400,000. 
Phosphate rock Société Nouvelle des Phosphates du Togo Akoumape and Hahotue 2,000,000. 


Do., do. Ditto. NA Not available, 
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THE MINERAL INDUSTRY OF CHAD 
By Philip M. Mobbs 


Hydrocarbons were a leading segment of Chad’s economy 
in 2012. Exploration and production of hydrocarbons were 
covered by the conventions governing research, exploration, 
production, and transportation of hydrocarbons dated 
December 19, 1988, and May 10, 2004, and amendments, 
including law No. 028/PR/00 of December 5, 2000. The 
Petroleum Revenue Management Law (law No. 001/PR/99 
of 1999) and amendments, such as law No. 002/PR/06 of 
2006, defined the allocation of petroleum revenues. Mining 
of minerals, which was a negligible contributing sector of 
the national economy, was regulated by the Mining Code 
(lawNo.011/PR/95 of 1995). Law No. 014/PR/98 of 1998 
covered the general principles for the protection of the 
environment. 

Petroleum produced in the Doba Basin was exported by way 
of the Chad-Cameroon export pipeline to an export terminal 
at Kribi, Cameroon. With the exception of crude oil produced 
from the oilfield on Permit H (Block H), which was moved by 
pipeline to the Djermaya refinery, new oilfield development 
projects were expected to export their production through the 
Chad-Cameroon pipeline. Most official nonfuel exports from 
landlocked Chad were trucked to seaports in Cameroon and 
Nigeria. 


Production 


Production of crude oil far exceeded the output of the 
country’s limited suite of other mineral commodities, which 
included cement, clay, gold, lime, limestone, salt, sand, soda ash 
(natron), and stone. Estimates of Chad’s mineral production are 
in table 1. 


Structure of the Mineral Industry 


The Ministére des Mines et de la Géologie and the Ministére 
du Pétrole et de l’Energie monitored the activity of various 
sectors of the mineral industry. Société des Hydrocarbures du 
Tehad S.A. was the national oil company. Société Nationale de 
Cimenterie (SONACIM) was the national cement company. 
Small-scale domestic mining and quarrying operations produced 
most of the country’s nonfuel minerals. International companies 
were involved in the exploration for and production of crude oil. 


Commodity Review 


Industrial Minerals 


Cement —Ciment du Tchad, which was a subsidiary of 
Government-owned SONACIM, operated the Baore cement 
plant. The 200,000-metric-ton-per-year-capacity plant opened in 
“011 and increased its output to full capacity in 2012 (Xinhua 
News Agency, 2012). 
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Mineral Fuels 


Petroleum.—Exxon Mobil Corp. of the United States 
reported that Esso Exploration and Production Chad, Inc. (Esso 
Chad) produced an average of 90,000 barrels per day (bbI/d) of 
crude oil in 2012 compared with an average of 115,500 bbl/d in 
2011. To offset the decreased production that could be attributed 
to natural reservoir decline and increased water cut, Esso Chad 
drilled an additional 67 production wells in the Doba Basin 
oilfields in 2012 (Esso Exploration and Production Chad, Inc., 
2012, p. 11-12, Exxon Mobil Corp., 2013a, p. 42; 2013b, p. 14). 

CNPC International (Chad) Ltd., which was a subsidiary of 
China National Petroleum Corp., operated the Koudalwa and 
the Ronier oilfields on Block H. A 311-kilometer (km) pipeline 
connected the fields to the petroleum refinery at Djermaya, 
which was operated by a joint venture of CNPC International 
(Chad) Ltd. and Société des Hydrocarbures du Tchad S.A. 

The 7-million-barrel-per-year-capacity refinery, which was 
located about 30 km north of N’Djamena, began operations 

in mid-2011. Refinery operations temporarily were suspended 
several times in 2011 and again in January 2012 owing to a 
conflict concerning product pricing; CNPC preferred to sell 
refined petroleum products at a price sufficient to recover its 
investment in the refinery and other facilities in a timely manner, 
but the Government mandated that official fuel prices must be 
in the range of about $1.50! to $2.90 per gallon for gasoline 
and about $4.00 per gallon for diesel fuel. The pricing dispute 
was resolved in early 2012 (China National Petroleum Corp., 
2011; Reuters Africa, 2011; Bailong, 2012; Radio France 
Internationale, 2012; Notre Temps, 2013). 

In 2011, Griffiths Energy (Chad) Ltd., Griffiths Energy 
(DOH) Ltd., and PetroChad (Mangara) Ltd., which were 
subsidiaries of Griffiths Energy International Inc. of Canada, 
signed production-sharing contracts with the Government that 
covered the Borogop, the DOB, the DOH, and the DOI Blocks. 
Griffiths obtained a 75% working interest in the Exclusive 
Exploitation Authorization for the DOI Block; Société des 
Hydrocarbures du Tchad retained a 25% working interest. 

On the DOI Block, PetroChad reentered and successfully 
tested the Badila—1 well in 2012 (which had been drilled and 
temporarily abandoned in 2002). In early 2013, PetroChad 
expected to complete the Badila—2 exploration well and to 
drill a third well on the Badila prospect. Griffiths planned to 
complete a 14,000-bbl/d-capacity blending and export facility, 
which would handle initial production from the Badila field, in 
early 2013. A 16-km pipeline, which would connect the Badila 
facility to the Chad-Cameroon export pipeline, was expected 
to be completed by the third quarter 2013. PetroChad also 
reentered and tested one of the three previously drilled wells in 


'Where necessary, values have been converted from Communauté 
Financiére Africaine franc (XAF) to U.S. dollars (USS) at the average rate of 
XAF1.00=US$0.002. 
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the Mangara field on the DOB Block and planned to drill two China National Petroleum Corp., 2011, Successful commissioning seen at Chad 


development wells at Mangara in 2013. Production from the crude pipeline: China National Petroleum Corp. (Accessed April 24, 2012, 
Mangara Raid was scheduled to begin in late 2013 Mangara at http://www.cnpc.com.cn/NR/exeres/50346 1 B3-9C72-4EA9-91C8- 

: ellie enn ne ; DB3F34D802FD, frameless.htm?7NRMODE=Unpublished& WBCMODE= 
field production facilities and a 95-km oil pipeline to the Badila PresentationUnpublished&wbc_purpose=Basic& WBCMODE=Presentation 
export terminal were scheduled to be completed by mid-2013. In Unpublished.) 

September, Glencore International plc of Switzerland agreed to ERMC Enerey 1c. 2012, Romm JOR 2012 0S Seruriues and iene 

ire a 25% interest in the Badila and the Mangara Exclusive ea unennne . 
ss acre es 8 Esso Exploration and Production Chad, Inc., 2012, Chad/Cameroon : 
Exploitation Authorizations from Griffiths and a 33.3% working development project—Project update no. 31—Year end report 2011: Houston, - 
interest in the Exclusive Exploration Authorizations for the Texas, Esso Exploration and Production Chad, Inc., 93 p. 
Borogop, the DOB, and the DOH Blocks (Griffiths Energy ganar ey ions a Financial & operating review: Irving, Texas, 
International Inc., 2012; 2013a, b). Exxon Mobil Corp., 2013b, Form 10-K—2012: U.S. Securities and Exchange 

Overseas Petroleum and Investment Corp. (OPIC), which was Commission, 117 p. , 
a subsidiary of CPC Corp., Taiwan, continued its oil exploration Griffiths Energy International Inc., 2012, Griffiths Energy International 

: ee Inc. signs an agreement to accelerate the development of the Mangara 
programs meee her onhed ue ra p well and Badila oil fields: Griffiths Energy International Inc., September 18. | 

Other exploration activity in Chad included that of ERHC (Accessed May 2, 2013, at http:/Avww.newswire.ca/en/story/1038071/ 
Energy Inc. of the United States, which began to reinterpret eriffiths-energy-international-inc-signs-an-agreement-to-accelerate-the- 
existing geologic and geophysical data for the BDS 2008, ea ai ehags ee Regne 

na Griffiths Energy International Inc., 2013a, Griffiths Energy provides 
me cat sie UI, anche Manga Blocks: re proposed pas a exploration update: Calgary, Alberta, Canada, Griffiths 
to drill an exploration well by 2017 or 2018. Simba Energy Energy International Inc., January 28, 4 p. 
Inc. of Canada signed production-sharing contracts with Griffiths Energy International Inc., 2013b, Griffiths Energy provides 
the Government that covered the Chari Sud Block I and the development and exploration update: Calgary, Alberta, Canada, Griffiths 
southern half of Chari Sud Block II, which were located south Energy, untematione) nt: Marche 2s 2. 

‘ ; ae : Notre Temps, 2013, Tchad—-La raffinerie est fonctionnelle, mais...: Tchadinfos.com, 
of Esso Chad s and PetroChad $ operations in southern Chad, March 20. (Accessed May 1, 2013, at http://tchadinfos.com/?p=19195.) 
and the Erdis Block III, which was located in northeastern Chad. Radio France Internationale, 2012, Au Tchad—La raffinerie de 
Simba planned to complete geologic and geophysical studies of Ndjamena construite par les Chinois a été fermée: see ee a 

‘ Internationale, January 20. (Accessed May 1, 2013, at http://Awww.rf. 
Ble CODCessIOn ar casi) ZU EIS Enerey anes ey hey Beth) afrique.20120120-tchad-fermeture-raffinerie-ndjamena-construite-chinois.) 
Outlook Reuters Africa, 2011, Chad refinery venture with China suspends output: | 
Thomson Reuters, September 30. (Accessed January 19, 2012, at 
; http://af.reuters.com/article/investingNews/idAFJOE78T0J420110930.) 

In the past few years, the Government has resumed its Xinhua News Agency, 2012, Tchad—Inauguration d’une cimenterie 
encouragement of mineral exploration, especially for metals. construite par la Chine [Chad—Inauguration of a cement plant 
Petroleum exploration and development is expected to continue. built by China]: Xinhua News Agency, February 24. (Accessed 

March 24, 2012, at http://www.chine-informations.com/actualite/ 
References Cited tchad-inauguration-une-cimenterie-construite-par-la-chine_39406.html.) 


Bailong, Stephane, 2012, Tchad—Réconciliation autour du gazole: Jeune 
Afrique, March 27. (Accessed May 1, 2013, at http://www.jeuneafrique.com/ 
Articles/Dossier/JA2672p093.xml0/Tchad-carburant-raffinerie- 
hydrocarburestchad-reconciliation-autour-du-gazole.html.) 
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a TABLE | 
re CHAD: ESTIMATED PRODUCTION OF MINERAL COMMODITIES”? 
yh 
ay (Metric tons unless otherwise specified) 
ma Commodity’ 2008 2009 2010 2011 2012 
by Cement -- -- -- 10,000 200,000 
i Petroleum: 
hy Crude’ thousand 42-gallon barrels 46,500 43,600 44,500 44,000 37,000 
ms: _ Refined do. -- -- -- 1,000 * 4,000 
Soda ash, natron 12,000 ‘ 12,000 ° 12,000 ' 13,000 * 13,000 
ma "Revised. do. Ditto. -- Zero. 
‘Estimated data are rounded to no more than three significant digits. 
i ‘able includes data available through April 30, 2013. 
< {Nn addition to the commodities listed, other minerals and construction materials, such as aggregate, clay, gold, lime, limestone, salt, sand, and stone 
;gi are produced, but information is inadequate to make reliable estimates of output. 
wt ‘Includes reported crude shipments from the Doba Basin in Chad, which was metered on a floating storage-and-offloading vessel that was located 
offshore Kribi, Cameroon. 
ie 
piss 
ans 
(s 
B: TABLE 2 
‘i CHAD: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
: 
f (Metric tons unless otherwise specified) 
af Major operating companies and Annual 
1 Commodity and major equity owners Location of main facilities capacity 
‘s Cement Ciment du Tchad [Société Nationale de Baore plant, Bisi Keda, 200,000 
a Cimenterie (SONACIM)] Mayo-Kebbi Ouest 
3 Department 
; Gold kilograms Artisanal placer operations Mayo Dala Department 150 
, _ Petroleum: 
Crude million 42-gallon Esso Exploration and Production Chad, Inc. Bolobo, Kome, Maikeri, 79 
barrels (Esso Chad) (Exxon Mobil Corp., 40%; Miandoum, Moundouli, and 
Petronas Carigali Overseas Sdh. Bhd., 35%; Nya, and Timbre fields, 
Chevron Overseas Petroleum Inc., 25%) Doba Basin 
Do. do. CNPC International (Chad) Ltd. (a subsidiary of Permit H, which includes the 22 
es China National Petroleum Corp.) Koudalwa and the Ronier fields 
Refined products do. CNPC International (Chad) Ltd. (a subsidiary of Djermaya refinery, 7 
China National Petroleum Corp., 60%, and about 30 kilometers north 
Be Société des Hydrocarbures du Tchad S.A., 40%) of N'Djamena 
Salt Various local operators Various locations 10,000 
Soda ash do. Lake Chad, near Liwa 13,000 
Do., do. Ditto. 
GHAD—2012 
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THE MINERAL INDUSTRY OF CONGO (BRAZZAVILLE) 
By Philip M. Mobbs 


The economy of the Republic of the Congo, also known as 
Congo (Brazzaville), was based primarily on the production of 
crude oil, which was estimated to account for about 65% of the 
nominal gross domestic product in 2012. Many of the oilfields 
were mature, but decreased production from the older fields was 
expected to be offset in the short term by new offshore fields. 
International interest in the development of the nonfuel mineral 
resources of Congo (Brazzaville) has increased in recent years, 
and much of the focus of multinational mining companies 
was on the country’s gold, iron ore, and potash resources 
(International Monetary Fund, 2013, p. 19). 


Production 


Most of Congo (Brazzaville)’s hydrocarbons were produced 
from offshore fields, but much of the produced natural gas 
was flared because of the lack of gas-gathering infrastructure. 
Congo (Brazzaville) ranked sixth in terms of the volume of 
crude oil production among African crude oil producers in 
2012. Production statistics obtained from the Kimberley Process 
Certification Scheme (KPCS) indicated that diamond output 
decreased by about 33% in 2012 compared with that of 2011. 
Owing to domestic demand, cement output was estimated 
to have increased by more than 100% (table 1; BP p.1.c., 
2013, p. 10; Kimberley Process Certification Scheme, 2013). 


Structure of the Mineral Industry 


The mineral sector is under the jurisdiction of the Ministére 
des Mines et de la Géologie. Mining is regulated by the Code 
Minier (law No. 4—2005), which requires that a Congolese-based 
company operate exploitation licenses. Article 100 of the Code 
entitles the Government to a free (carried) equity interest of not 
less than 10% in mining operations. Decree No. 2007-274 sets 
the conditions for prospecting, exploration, and exploitation of 
minerals, and Decree No. 2007—293 addresses quarrying issues. 

The Ministére des Hydrocarbures oversees activity in the 
hydrocarbon sector. The sector is regulated by the Code des 
Hydrocarbures (law No. 24-1994). Procedures for awarding oil 
and gas exploitation licenses are set out in Decree No. 2008-15. 
State-owned Société Nationale des Pétroles du Congo (SNPC) 
manages the Government’s interest in petroleum production and 
refining and natural gas production and processing. International 
oil companies operate many of the oilfields (table 2). 

Small-scale artisanal miners dominated the diamond and 
gold mining sectors. Small-scale domestic operations quarried 
construction materials, such as gravel, sand, and stone, 
although in 2011 and 2012, international construction companies 
obtained a number of quarrying permits for sand and stone to 
Support infrastructure construction projects. International mining 
companies’ activities consisted primarily of exploration for base 
and precious metals and industrial minerals. Congo (Brazzaville) 
Was a participant in the KPCS and remained a candidate country 
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of the Extractive Industries Transparency Initiative (Extractive 
Industries Transparency Initiative, 2012, p. 3). 


Commodity Review 


Metals 


Chromium, Copper, Gold, Lead, and Zinc.—Luyuan des 
Mines Congo evaluated the Moukassi prospect for chromite 
occurrences. The joint venture of MMG Exploration Holdings 
Ltd. and Sanu Resources Ltd. explored the Kingouala and 
the Reneville license areas for base-metal deposits. Bikonga 
S.A. worked on the Kari-Zoungou copper prospect and 
Cotrans Construction Services worked on the Ngouaka copper 
prospect. Société de Recherche et d’Exploitation Miniére 
(SOREMI), which was a subsidiary of Gerald Metals, Inc. of 
the United States (90% equity interest) and the Government 
(10%), worked on the Grande copper mine at Boko Songo 
and continued with the development of the Yanga Koubanza 
lead-zinc project. SOREMI also was evaluating the Mbena, the 
Mvoungouti, and the Poungou gold permit areas. 

Numerous companies were evaluating their exploration 
permit areas for the occurrence of gold, including Congolaise 
des Mines S.A.R.L.U. on the Omboye-Frontiere permit; 
Alector Congo on the Kiba and the Kouyi prospects; Allante 
Resources Gabon S.A.R.L. of Gabon on the d’Izendi prospect; 
China Geo-Engineering Corporation International Ltd. on the 
Tcherre prospect; Congo Gold S.A. on the Kakamoeka, the 
Kakamoeka-Poumbou, and the Sounda-Banga permits; Congo 
Mining Ltd. on the Badondo prospect; and Congo Yuan Wang 
Investment Ltd. of China on the Elen I and the Mayembe 
prospects. Also exploring for gold were Macpela Mining, 
which was a subsidiary of Groupe Macpela Canada Inc. of 
Canada, on the Lelali-Louasa and the Lelali-Foila permits; 
Managem S.A. of Morocco on the Les Saras prospect; Million 
Well Holdings Ltd. of China on the Ndoumba permit and the 
Ndoumba alluvial permit; and Newco Mining on the Mayeye 
prospect. Société LULU continued work on the Mindoul1 and 
the Mpassa-Moubiri base-metal prospects; Société PROFAC 
evaluated the Garabizam prospect; Société SICO worked on the 
Sembe-Loupo prospect; and Société Soneco S.A. examined the 
Ngonaka prospect. 

Iron Ore.—Iron ore exploration took place primarily in the 
Invindo Massif area, which is located in the Cuvette-Ouest and 
the Sangha Departments in northwestern Congo (Brazzaville), 
and in the Massif du Chaillu area, which is located in the 
Lekoumou and the Niari Departments in southwestern 
Congo (Brazzaville). 

Core Mining Congo S.A.R.L., which was a subsidiary of 
Core Mining Ltd. of the United Kingdom, continued to evaluate 
the Avima project in Sangha Department. In 2012, Core Mining 
announced an updated mineral resource estimate of 690 million 
metric tons (Mt) at a grade of 58% iron (Core Mining Ltd., 2012). 
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Exxaro Resources Ltd. of South Africa acquired African Iron 
Ltd. of Australia, which, through a subsidiary, held 92% equity 
interest in DMC Iron Congo S.A.R.L. DMC Iron Congo held the 
Lekoumou permit, and was also continuing with its exploration 
of the Mayoko and the Ngoubou-Ngoubou iron ore projects, 
which are located in Niari Department. 

Equatorial Resources Ltd. of Australia completed a 
_ diamond and reverse-circulation drill program on the 
Mayoko-Moussondji project in southwestern Congo 
(Brazzaville), prepared a resource estimate, and worked with 
other iron ore companies and the Government on plans for 
transportation of iron ore by rail to port facilities at Pointe 
Noire. Equatorial Resources also signed a memorandum of 
understanding with Core Mining and Sundance Resources 
Ltd. of Australia concerning cooperation on the development 
of rail transportation infrastructure in the north. The new line 
would link Core Mining’s Avima project, Equatorial’s Badondo 
project, and Sundance’s Mbalam and Nabeba projects to a 
proposed iron ore export terminal at Lolabe, which was to be 
located about 30 kilometers (km) south of Kribi, Cameroon. 

In 2012, Equatorial completed 1,092 meters (m) of an ongoing 
diamond drill program on the Balondo prospect in Sangha 
Department. Congo Mining Ltd., which was Equatorial’s 
subsidiary, held two iron-ore prospecting permits adjacent to the 
Mayoko-Moussondji project—the Moussondji (which is located 
to the west) and the Oubouesse (which is located to the south) 
(Equatorial Resources Ltd., 2013, p. 1-8). 

Sundance’s subsidiaries Cam Iron S.A. and Congo Iron S.A. 
continued work on the Mbalam project in Cameroon and the 
Nabeba prospect in Sangha Department, Congo (Brazzaville), 
respectively. Nabeba was expected to be developed as part of the 
Mbalam project. In 2012, Congo Iron completed a drill program 
on the Nabela prospect and Sundance released an updated 
mineral resource estimate of 1.4 billion metric tons (Gt) with a 
grade of 35.1% iron, which included 472 Mt of high-grade ore 
with a grade of 57.9% iron. Congo Iron also held the Ibanga and 
the Nabemba-Bamegod iron ore permits. Negotiations continued 
with Hanlong Mining Investment Ltd. of China and Government 
authorities about Hanlong’s proposed acquisition of Sundance 
(Sundance Resources Ltd., 2013, p. 8-14, 21-22). 

Afriresources Congo S.A., in which Waratah Resources Ltd. 
of Australia held 90% interest, completed drilling 24 holes 
totaling 1,107 m as part of an ongoing diamond drilling 
program on the Youkou iron ore project, which is located 
in Cuvette-Ouest Department. Nyive Congo S.A., in which 
Waratah held 80% interest, explored the Keka I and the Keka 2 
prospects on the Okanabora exploration license, which is 
located about 100 km south of the Youkou project in Congo 
(Brazzaville) (Waratah Resources Ltd., 2013, p. 4). 

Mining Project Development Congo S.A.U. (MPD Congo), 
which was an indirect subsidiary of the joint venture of 
Glencore Xstrata plc of Switzerland and Zanaga Iron Ore 
Company Ltd. of the United Kingdom (ZIOC), continued work 
on the Zanaga iron ore project, which is located about 300 km 
northeast of Pointe Noire in Lekoumou Department. ZIOC 
reported reserves at Zanaga of 2.5 Gt at a grade of 34% iron and 
mineral resources of 6.8 Gt at a grade of 32% iron. The joint 
venture completed an ore transportation prefeasibility study, 
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which recommended that the Zanaga project be developed as 
a 30-million-metric-ton-per-year (Mt/yr)-capacity project. Iron 
ore pellets (68% iron) were to be shipped by a 380-km slurry 
pipeline from the mine to a new port near Pointe-Noire. An 
environmental impact assessment of the Zanaga project was 
expected to be completed in 2013, and a bankable feasibility 
study was expected to be completed in 2014 (Zanaga Iron Ore 
Company Ltd., 2013, p. 8-10). 

Other companies holding iron ore exploration permits were 
African Mining Development on the Mont Keka permit; 
Equamineral S.A., which was a subsidiary of Equamineral 
Holdings Ltd. of Australia, on the Oyabi permit; and 
FERCO S.A, on the Ambambaya, the Leke, the Lokoui, 
and the Omboye-Akana prospects. Golden Lion S.A.R.L. 
held the Avima-Est prospect, and Société Soneco held the 
Mitele prospect. 

Manganese, Niobium, Tantalum, and Tin.—Société 
Africaine pour le Developpement Minier S.A.R.L., which wasa 
subsidiary of Sandstone Worldwide Holdings of The Bahamas, 
evaluated the Matsanga Marala prospect and REFAEL Mining 
evaluated the Loue prospect for the occurrence of niobium 
and tantalum. Société de Recherche et d’Exploitation Miniere 
S.A. worked on the Kimongo manganese permit and REFAEL 
Mining evaluated the Mbinda manganese prospect. Baraca 
Mining Congo S.A. worked on the Magne Scrina tin prospect. 


Industrial Minerals 


Cement.—Société Nouvelle des Ciments du Congo 
(SONOCC) continued work on the proposed capacity expansion 
of the Loutete plant to 300,000 metric tons per year (t/yr) from 
about 210,000 t/yr. Dangote Group of Nigeria worked on a 
proposed 1-Mt/yr-capacity cement plant at Madingou, which 
is located about 190 km east of Brazzaville. Diamond Cement 
Congo S.A., which is a subsidiary of West African Cement S.A. 
of Ghana, proposed to build a 600,000-t/yr-capacity cement 
plant at Mindouli, which is located about 100 km east of 
Brazzaville (Dangote Cement PLC, 2012; Service Economique 
de Brazzaville, 201 2a, b). 

Diamond.—In additional to artisanal activity, a number of 
companies were exploring for diamond. These included Alector 
Congo S.A.R.L. on the Moutsengani prospect, Congo Mining 
Ltd. on the Badondo prospect, Motaba Mining S.A. on the 
Bangui-Motaba and the Mimbelly prospects, REFAEL Mining 
on the Divenie and the Kouyi prospects, and SAI-Congo Mining 
Ltd. on the Ketta and the Kinga-Missa prospects. 

Phosphate Rock.—In 2012, Cominco S.A., which was a 
subsidiary of Cominco Resources Ltd. of the British Virgin 
Islands, completed a 232-hole, 17,448-m reverse-circulation 
drill program; a 21-hole, 1,346-m diamond-bit (core) drill 
program; and a scoping study on the development of a mine 
on the Hinda project. The Hinda permit was centered about 
37 km northeast of Porte Noire. Cominco expected to complete 
a prefeasibility study in 2013 and a definitive feasibility study 
in 2014. Initial production could begin as soon as 2015 with 
a positive investment decision (Cominco Resources Ltd., 
2013, p. 3-7). 

Potash.—In February, African Potash Ltd. of the 
United Kingdom agreed to acquire Patagonia Capital Ltd. of 
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| Mauritania, which held 70% interest in Société des Potasses et 
jdes Mines S.A. The agreement subsequently was terminated 
lowing to an unexpected delay in the acquisition of a research 
permit for the Lake Dinga potash project encountered by 
Société des Potasses et des Mines. In December, however, Société 
ides Potasses et des Mines was awarded a research permit for the 
| Lake Dinga potash project, and African Potash was invited to 
reestablish the acquisition agreement (African Potash Ltd., 2013). 
| InFebruary, Boost Capital Corp. of Canada signed a letter of 
intent (LOI) to acquire Holle Potash Corp. of Canada. The LOI 
‘expired in April, but the companies continued negotiations to 
extend the agreement. Holle Potash’s subsidiary Afrimines S.A. 
theld the Manenga and the Tchitondi potash and salt exploration 
{permits in Congo (Brazzaville). 
1 In 2012, MagIndustries Corp. of Canada continued 
negotiations to secure financing for the development of the 
: Mengo potash mine and the Kouilou potash processing facility. 
1China’s Ministry of Chemical Industry’s Changsha Design & 
y Research Institute was awarded a $17.8 million construction 
1 design contract for the Mengo project, and China Shipbuilding 
s NDRI Engineering Company, Ltd. was awarded a $6.2 million 
\ contract to design a bulk potash export terminal at Point Noire 
{ (Magindustries Corp., 2013, p. 1-2). 
y %In2012, Sintoukola Potash S.A. completed a prefeasibility 
: study on the Sintoukola potash project, which is located about 
55 km northwest of Pointe Noire, and planned to begin a 
feasibility study in 2013. The Congolese-compliant social and 
environmental impact assessment was submitted, as was a 
, mining lease application. Elemental Minerals Ltd. of Australia 
, held 93% of the equity in Sintoukola Potash with partners Les 
« Establissements Congolais MGM (5%), and Tanaka Resources 
:, (Proprietary) Ltd. (2%). 


, t 
. Mineral Fuels 
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cA UGA 


Petroleum.—A decision to develop the Lianzi field was 
. approved in July 2012. A subsea production system was 
, Proposed that would include four producing wells and three 
water-injection wells. Wells were to be tied back to an existing 
, offshore production platform on Block 14 in Angola, which was 
, operated by Cabinda Gulf Oil Company Ltd. Initial production 
. Was expected by 2015, with peak production expected to be 
. About 46,000 barrels per day. The Governments of Angola and 
, Congo (Brazzaville) previously had agreed to the unitization of 
"the oilfield, which straddled their international borders (Chevron 
* Com., 2013, p. 14). 
Also in 2012, a decision to develop the Litchendjiji field 
, in Block Marine XII was approved. Joint-venture partners 
. n Block Marine XII included Eni Congo S.A., New Age 
” (African Global Energy) Ltd., and SNPC. The Government and 
, Shandong Landbridge Group of China signed an agreement to 
j . build an oil terminal at Pointe Noire. Shandong Landbridge also 
; , agreed to modernize Congolaise de Raffinage (CORAF). 


i Outlook 


r) 


‘ Despite the continued decline in production from older 
oilfields, the petroleum sector is expected to remain the 
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cornerstone of Congo (Brazzaville)’s economy for the 
immediate future in part because of new deepwater oilfields 
coming onstream. Development of iron ore deposits and the 
redevelopment of coastal potash deposits are expected to lead to 
the diversification of the national economy and ease the country 
from its dependence on petroleum. 
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TABLE 1 
CONGO (BRAZZAVILLE): ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


Commodity’ 2008 2009 2010 2011 2012 
Cement metric tons 105,000 110,000 80,000 70,000 150,000 
Diamond* carats 110,000 68,000 381,242 76,548 51,588: 
Gold, mine output, Au content kilograms 100 100 150 150 150 
Liquefied petroleum gas” thousand 42-gallon barrels 1,610 4 2,469 4 1,300 1,400 1,400 
Petroleum: 
Crude’ do. 85,037 99,348 107,000 108,000 99,000 
Refined do. 2,500 3,000 5,000 5,000 5,000 
do. Ditto. 


‘Estimated data are rounded to no more than three significant digits. 

Table includes data available through October 30, 2013. 

*In addition to the commodities listed, copper, crude construction materials (for example, clay, sand and gravel, and stone), lead, lime, and zinc were produced, 
but available information is inadequate to make reliable estimates of output. Natural gas is also produced, but output is flared, reinjected, or vented. 
*Reported figure. 

“Includes butane and propane. 
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TABLE 2 


CONGO (BRAZZAVILLE): STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand 42-gallon barrels unless otherwise specified) 


Major operating companies and Location of Annual 
Commodity and major equity owners main facilities capacity” 
~ Cement metric tons Société Nouvelle des Ciments du Congo (SONOCC) (Société National Chinoise Loutete 210,000 
des Travaux des Ponts et Chaussées, 56%, and Government, 44%) 
. Copper do. Société de Recherche et d'Exploitation Mintére S.A. (SOREMJ) (Gerald Metals, Grande Mines, Boko NA 
- Inc., 90%, and Government, 10%) Songo 
Diamond carats Artisanal production Kouilou, Lekoumou, 400,000 
Likouala, Niari, and 
West Cuvette 
Departments 
Gold kilograms do. Various locations 150 
Liquefied petroleum Total Exploration & Production Congo, 53.5%; Chevron Overseas (Congo) Ltd., Nkossa platform, 3,000 
gas 31.5%; Société Nationale des Pétroles du Congo (SNPC), 15% offshore 
Petroleum: 
Crude CMS NOMECO Congo [Société Nationale de Recherche et d’Exploration Yombo field, offshore 3,600 
Pétroliére, 50%; Perenco Group, 25%; Nuevo Congo Co., 18.75%; 
Kuwait Foreign Petroleum Exploration Co. (K.S.C.), 6.25%] 
Do. Congorep [Perenco Group, 51%, and Société Nationale des Pétroles du Congo Emeraude field, 8,000 
(SNPC), 49%] offshore 
Do. Eni Congo S.A., 100% Ikalou/Ikalou Sud 3,000 
fields, offshore 
Do. Eni Congo S.A., 90% Awa/Paloukou 4,000 
field, offshore 
Do. Eni Congo S.A., 74%; Tullow Oil plc, 11%; Société Nationale des Pétroles du M'Boundi field, 20,000 
Congo (SNPC), 8.8% onshore 
Do. Eni Congo S.A., 35.75%; Société Nationale des Pétroles du Congo (SNPC), 35%; Kitina field, 15,000 
Chevron Overseas (Congo) Ltd., 29.25% offshore 
Do. Eni Congo S.A., 65%, and Société Nationale des Pétroles du Congo (SNPC), 35% Djambala, Foukanda, 7,300 
and Mwafi fields, 
offshore 
Do. Eni Congo S.A., 65%, and Total Exploration & Production Congo, 35% Zatchi field, offshore 7,600 
Do. Eni Congo S.A., 50%, and Total Exploration & Production Congo, 50% Loango field, offshore 6,500 
Do. Congorep [joint venture of Perenco Group, 51%, and Société Nationale des Likouala field, offshore 5,000 
Pétroles du Congo , 65%, (SNPC), 49%] and Eni Congo S.A., 35% 
Do. Murphy Oil Corp., 50%; PA Resources AB, 35%; Société Nationale de Azurite field, offshore 12,000 
Recherche et d’Exploration Pétroliére (SNPC), 15% 
Do. Total Exploration & Production Congo, 53.5%; Chevron Overseas (Congo) Moho-Bilondo field, 32,000 
Ltd., 31.5%; Société Nationale des Pétroles du Congo (SNPC), 15% offshore 
Do. do. Nkossa and Nsoko 18,000 
fields, offshore 
Do. Total Exploration & Production Congo, 65%, and Eni Congo S.A., 35% Kombi, Libondo, 25,000 
Likalala, 
Tchibeli, and 
Tchibouela 
a fields, offshore 
Do. do. Tchendo field, 3,000 
offshore 
Do. Total Exploration & Production Congo, 55.25%; Eni Congo S.A., 29.75%; Sendji and Yanga 9,500 
= Société Nationale des Pétroles du Congo (SNPC), 15% fields, offshore 
Refined products Congolaise de Raffinage (CORAF) [Société Nationale des Pétroles du Congo Pointe Noire 7,600 
Soe (SNPC), 100%] 
‘Estimated; estimated data are rounded to no more than three significant digits. Do., do. Ditto. NA Not available. 
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THE MINERAL INDUSTRY OF CONGO (IKINSHASA) 
By Thomas R. Yager 


The Democratic Republic of the Congo (Congo (Kinshasa)] 
played a globally significant role in the world’s production 
of cobalt, copper, diamond, tantalum, and tin. In 2012, the 
country’s share of the world’s cobalt production amounted to 
55%; industrial diamond, 21%; tantalum, 12%; gem-quality 
diamond, 5%; copper, 3%; and tin, 2%. Congo (Kinshasa) 
accounted for about 45% of the world’s cobalt reserves. In 
terms of export value, crude petroleum also played a significant 
role in the domestic economy. The country was not a globally 
significant consumer of minerals or mineral fuels (Carlin, 2013; 
Edelstein, 2013; Olson, 2013a, b; Papp, 2013; Shedd, 2013). 


Minerals in the National Economy 


The mining and mineral processing sector accounted for an 
estimated 11.5% of the gross domestic product in 2011 (the 
latest year for which data were available), and the manufacturing 
sector, 5.2%. Between 1.8 and 2 million artisanal miners were 
estimated to be employed in Congo (Kinshasa), which included 
between 800,000 and 1 million miners in diamond mining and 
between 100,000 and 130,000 miners in gold mining in the Ituri 
Interim Administration of Orientale Province. The number of 
miners employed in niobium, tantalum, tin, and tungsten mining 
in Maniema, Nord-Kivu, and Sud-Kivu Provinces probably 
decreased substantially in 2011 and 2012 because of decreased 
production (United Nations Environmental Programme, 2011, 
p. 32; Diamond Development Initiative, 2012; van Puijenbroek 


and others, 2012, p. 12-13; Banque Centrale du Congo, undated, 
p. 36). 


Government Policies and Programs 


In 2002, the Parliament of Congo (Kinshasa) passed law 
No. 007/2002 of July 11, 2002, which replaced law No. 81-013 
of April 2, 1981. The revised mining code encourages private 
sector development of the mineral industry, and the principal 
role of the Government is to encourage and regulate the 
development of the industry. Mining rights are vested with the 
Government. In November 2012, the Government announced 
plans to increase its free-carried and nondilutable share in 
mining projects to 35% from 5%. The Government also planned 
lo increase royalty rates on diamond and other gemstones to 
6% from 4%; on precious metals, to 6% from 2.5%; and on 
nonferrous metals, to 6% from 2%. At yearend, the proposed 
aa had not been enacted (Metal Bulletin, 2012; Bahamin, 
13). 
Congo (Kinshasa) was a signatory to the Kimberley 
Process, which is a certification system that became effective 
on January 1, 2003, to reduce the trade in conflict diamond. 
ln February 2011, the Diamond Development Initiative 
(DD!) started a program to assist Congo (Kinshasa) with the 
implementation of the Kimberley Process. By yearend, the DDI 
had registered more than 100,000 artisanal diamond miners 
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and increased the number of known artisanal! diamond mining 
sites to 667 from 254. The program was also designed to track 
diamond production from mining to exportation (Diamond 
Development Initiative, 2012). 

In July 2010, the U.S. Congress passed the Dodd-Frank Wall 
Street Reform and Consumer Protection Act (Dodd-Frank Act), 
which contains provisions concerning the use of minerals 
to finance military operations in eastern Congo (Kinshasa). 
The U.S. Securities and Exchange Commission (SEC) issued 
regulations in final form in accordance with the Dodd-Frank Act 
in August 2012 (U.S. Securities and Exchange Commission, 
2012, p. 56274-56275). 

Under the proposed regulations, all companies registered with 
the SEC that sold products containing cassiterite, columbite- 
tantalite, gold, or wolframite were required to disclose whether 
these minerals originated from Congo (Kinshasa) or adjoining 
countries. Companies that sold products containing cassiterite, 
columbite-tantalite, gold, or wolframite that originated in 
Congo (Kinshasa) or adjoining countries were also required 
to submit annual reports to the SEC describing the due 
diligence measures taken to determine the source and custody 
of such minerals and to provide a description of the products 
manufactured or contracted to be manufactured that are not 
conflict-free. The reports also were required to be published 
on the companies’ Web sites (U.S. Securities and Exchange 
Commission, 2012, p. 56274). 

In March 2011, the Government of Katanga Province 
and the International Tin Research Institute (ITRI) started 
the ITRI Tin Supply Chain Initiative (iTSCI), which is a 
traceability mechanism for domestically produced tantalum, 
tin, and tungsten to meet end users’ requirements under the 
Dodd-Frank Act and Organisation for Economic Co-operation 
and Development due diligence guidelines. By the end of 
2012, 140 mine sites were covered by the scheme in Katanga 
Province. ITRI restarted certification in Sud-Kivu Province tn 
October after 2 years of suspension and initiated certification 
in Maniema Province in December (International Tin Research 
Institute, 2013b). 


Production 


In 2012, the production of coal increased by 163%; tungsten, 
by an estimated 36%; sulfuric acid, by an estimated 33%; 
refined copper, by 30%; mined copper, by an estimated 25%; 
silver, by 22%; and gold, by an estimated 17%. Zinc production 
decreased by 46%; tin, by an estimated 23%; cement, by 
18%; tantalum, by an estimated 17%; mined cobalt, by an 
estimated 15%; germanium, by an estimated 14%; and niobium 
(columbium), by an estimated 10% (table 1). 


Structure of the Mineral Industry 


La Générale des Carriéres et des Mines (Gécamines), which 
was a state-owned company, produced cobalt and copper. Other 
cobalt and copper mining companies were privately owned; 
Gécamines held shares of between 5% and 40% in numerous 
operations. Private companies held majorty shares in the 
cement producers; Gécamines held a 49.73% share in Ciment et 
Matériaux du Katanga. The Government held an 80% share in 
the large-scale diamond producer Société Miniére de Bakwanga 
(MIBA). Artisanal and small-scale miners accounted for most 
Congolese output of diamond, gold, niobium, tantalum, tin, 
and tungsten. Artisanal and small-scale miners also played a 
significant role in the country’s cobalt mine production. 


Mineral Trade 


Total exports were valued at an estimated $9.47 billion in 
2011, and imports, $8.92 billion. Copper accounted for 43% 
of the total value of Congolese exports; cobalt, 39%; crude 
petroleum, 10%; diamond, 4%; and tin, 1%. Other mineral 
exports included germanium, gold, niobium, tantalum, and 
tungsten. Petroleum products accounted for about 11% of 
total imports in 2011. In 2012, the share of Congolese copper 
and cobalt production that was refined prior to export was 
71% and 6%, respectively. Additional cobalt and copper mine 
production was exported after processing to intermediate 
products, such as cobalt carbonate, cobalt hydroxide, and 
black copper. Germanium was exported in the form of a 
cobalt-copper-germanium intermediate product. Gold was 
exported as dore. Most or all Congolese diamond, niobium, 
tantalum, tin, and tungsten production was exported prior to 
downstream processing (table 1; Banque Centrale du Congo, 
undated, p. 125-126). 


Commodity Review 


Metals 


Aluminum.—BHP Billiton Ltd. of Australia was considering 
a joint venture with the Government to build a new aluminum 
smelter in Bas-Congo Province. The proposed smelter would 
have a capacity of 800,000 metric tons per year (t/yr); the 
estimated cost of the smelter was $3 billion. In 2012, BHP 
Billiton withdrew from the project after deeming the smelter to 
be subeconomic (Bahamin, 2012). 

Cobalt, Copper, and Silver.—In 2012, output at the Tenke 
Fungurume Mine increased to 157,671 metric tons (t) of refined 
copper and 11,669 t of contained cobalt in hydroxide from 
127,367 t of refined copper and 11,182 t of contained cobalt in 
2011. The mine’s capacity increased to 195,000 t/yr of refined 
copper from 115,000 t/yr in 2010; the rated capacity of cobalt 
in cobalt hydroxide increased to 15,000 t/yr from 8,000 t/yr. In 
2013, sales volumes were expected to be 186,000 t of refined 
copper and 13,600 t of contained cobalt. Tenke Fungurume was 
a joint venture of Freeport McMoran Copper & Gold Inc. of the 
United States (56%), Lundin Mining Corp. of Canada (24%), 
and Gécamines (20%) (Chadwick, 2012; Lundin Mining Corp., 
2013, p. 23). 
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Katanga Mining Ltd. of Switzerland produced copper and 
cobalt at the KOV and the KTO Mines and the Luilu refinery. 
In 2012, production was 61,439 t of refined copper and 2,129 t 
of cobalt metal compared with 57,612 t of refined copper 
and 2,433 t of cobalt metal in 2011. Katanga also produced 
31,524 t of copper in concentrate compared with 33,538 t in 
2011. Production was constrained by power supply disruptions, 
mechanical problems, and reduced acid solubility of the ore 
mined in 2012. Cobalt production was also affected by the 
shutdown of the T17 open pit mine in 2011; ore processed from 
the KOV Mine had a lower cobalt grade than the T17 open pit 
mine (Katanga Mining Ltd., 2013, p. 2-5, 10). 

In 2011, Katanga increased the capacity at Luilu to 
190,000 t/yr of refined copper from 150,000 t/yr. Katanga 
planned a further expansion of capacity to 270,000 t/yr and 
subsequently to 310,000 t/yr. The company also planned to 
complete a feasibility study on the T17 underground mine in 
2013 (Katanga Mining Ltd., 2013, p. 2-3). 

In 2012, Mutanda Mining SPRL (Glencore International AG 
of Switzerland, 60%, and Bazano Group, 40%) increased the 
capacity of its copper solvent extraction and electrowinning 
(SX/EW) plant at the Mutanda Mine to 110,000 t/yr. The 
capacity of cobalt in hydroxide was increased to 23,000 t/yr 
in the fourth quarter. Glencore planned to merge the adjacent 
Kansuki property with Mutanda and to increase the capacity of 
the combined entity to 200,000 t/yr of copper. In 2012, output 
at Mutanda amounted to 83,500 t of refined copper and 3,500 t 
of copper in concentrate. Total copper production increased by 
37%, and refined copper production, by 90%. Cobalt production 
in concentrate and hydroxide increased by 8% to 8,500 t 
(Hack, 2013). 

Gécamines produced 35,015 t of copper and 837 t of cobalt 
in 2012 compared with 17,389 t of copper and 716 t of cobalt 
in 2011. In 2012, the company increased the capacity of its 
concentrators and downstream copper processing plants by 
67% and 76%, respectively. Gécamines planned to increase 
copper production to 50,000 t in 2013 and 100,000 t in 
2015; the company also planned to increase cobalt output to 
1,160 t in 2013 and 7,400 t in 2015. Most of the increase in 
production was likely to take place at the Kamfundwa and the 
Kilamusembu Mines. The capacity of the Shituru refinery was 
also expected to increase to 30,000 t/yr from 21,600 t/yr in 
2012 (African Business, 2012; La Générale des Carriéres et des 
Mines, 2013, p. 8, 18-19, 22). 

At the beginning of 2012, Gécamines’ joint ventures 
included its partnerships with Enterprise Generale Malta 
Forrest SPRL (EGMF) to produce cobalt and copper at the 
Luiswishi Mine and La Société pour le Traitement du Terri] 
de Lubumbashi’s (STL’s) Big Hill tailings treatment plant in 
Lubumbashi. In September 2011, Gécamines announced plans 
to exercise its claimed preemptive right to buy EGMF’s 60% 
share in the Luiswishi Mine; EGMF disputed Gécamines’ 
claims. In September 2012, EGMF agreed to sell its share 
to Gécamines. The Luiswishi Mine operated well below its 
capacity of 10,000 t/yr of copper and 4,000 t/yr of cobalt in 
2012. Production capacity at STL was 5,000 t/yr of cobalt and 
3,000 t/yr of copper; the plant was operating at full capacity 
before power supply problems reduced output by about 15% in 
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the first half of 2012 (Njini, 2011, 2012; OM Group Inc., 2012; 
Engineering and Mining Journal, 2013). 

The joint venture of Tiger Resources Ltd. of Australia and 
Gécamines started mining at the Kipoi Central deposit in 2011; 
output amounted to 36,966 t of copper in 2012. Tiger planned 
to produce 35,000 t/yr of copper in concentrate at Kipoi Central 
during a period of about 3 years. In the second phase of the 
project, Tiger planned to open a new SX/EW plant with a 
capacity of 25,000 t/yr in 2014. Capacity at the SX/EW plant 
was expected to increase to 50,000 t/yr. Ore with a grade of 
less than 3.25% copper and tailings were being stockpiled for 
consumption by the new plant (Bahamin, 2013; Engineering and 
Mining Journal, 2013). 

Anvil Mining Ltd. of Australia started a new SX/EW plant 
at the Kinsevere Mine in May 2011. The company produced 
about 29,000 t of refined copper and copper in concentrate at 
the Heavy Media Separation (HMS) plant in 2011. The HMS 
plant shut down after the SX/EW plant started production. 

In early 2012, Anvil was purchased by MMG Ltd. of China. 
‘MMG planned to increase output at the SX/EW plant to its full 
capacity of 60,000 t/yr in 2012. The rampup to full capacity 
was delayed until yearend because of power outages; the plant’s 
fefined copper output was 36,048 t in 2012 (Anvil Mining Ltd., 
2012; Bahamin, 2012; MMG Ltd., 2013, p. 21). 
, Boss Mining SPRL [Eurasian Natural Resources Corp. plc 
,(ENRC) of the United Kingdom, 70%, and Gécamines, 30%] 
: produced copper and cobalt at the Mukondo Mountain Mine and 
, he Luita SX/EW plant. In 2012, total copper output increased 
4 to about 35,200 t from 29,600 t in 2011 because of increased 
, Capacity. Refined copper production remained nearly unchanged 
at about 24,400 t. Cobalt production decreased to about 9,600 t 
. in 2012 from 11,400 t in 2011; increased volumes of ore mined 
. were more than offset by lower recovery rates. ENRC planned 
, to increase the production capacity of Boss Mining by 2016 
; - (Kitumba, 2012, 2013; Eurasian Natural Resources Corp. ple, 
, 2013, p. 37, 39). 
| First Quantum Minerals Ltd. of Canada was engaged in a 
, egal dispute with ENRC over the Frontier and the Lonshi 
~ Mines and the Kolwezi Tailings project. Frontier, Kolwezi 
, Tailings, and Lonshi had been held by First Quantum until the 
’ Government annulled the company’s mining rights in 2010 and 
. awarded the projects to ENRC. The Government forced First 
~ Quantum to shut down production at Frontier and Lonshi and 
” development at Kolwezi Tailings. In early 2012, ENRC agreed 
to pay $1.25 billion to First Quantum for Frontier, Kolwezi 

,_ Tailings, and Lonshi. ENRC planned to start mining at Frontier 

in June 2013 and to produce 40,000 t of copper by yearend. 
., Output was expected to increase subsequently to between 
‘, 80,000 and 90,000 t/yr. ENRC also planned to produce 29,000 t 
“ of copper at the Comide Mine in 2013; total production at the 
; ', ompany’s Congolese operations was likely to be 200,000 t/yr 
. by 2017 (African Mining, 2012; Eurasian Natural Resources 
* Com, ple, 2013, p. 8, 37, 39). 
: Ruashi Mining SPRL (Metorex Group of South Africa, 75%) 
_~ Produced cobalt and copper from the Ruashi Mine; refined 

* Copper and cobalt carbonate were produced at the company’s 

* SEW plant. In 2011, output amounted to 34,534 t of refined 
’, Copper and 3,678 t of contained cobalt. Copper and cobalt 
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output decreased by about 21% and 7%, respectively, in 2012. 
Jinchuan Group of China completed its purchase of Metorex in 
January 2012 (Metorex Ltd., 2012, p. 24; Kitumba, 2013). 

Chemaf SPRL produced copper and cobalt at the Etoile Mine 
and the Usoke Avenue copper SX/EW and cobalt carbonate 
plants. In 2011, Chemaf produced 20,191 t of refined copper 
and 2,155 t of cobalt in carbonate. Cobalt and copper output 
decreased by about 16% and 7%, respectively, in 2012. By 
2016, Chemaf planned to increase refined copper capacity to 
50,000 t/yr from 31,500 t/yr, and cobalt capacity, to 6,000 t/yr 
from 2,400 t/yr (Shalina Resources Ltd., 2012; Engineering and 
Mining Journal, 2013; Kiutmba, 2013). 

In late June 2010, Mawson West Ltd. of Australia restarted 
production from a stockpile at the Dikulushi Mine near Lake 
Mweru in Katanga Province. In 2012, Mawson West produced 
5,818 t of copper and 13,255 kilograms (kg) of silver compared 
with 4,285 t of copper and 10,080 kg of silver in 2011. The 
company planned to produce between 20,000 and 22,000 t of 
copper in 2013 (Mawson West Ltd., 2013, p. 5, 10). 

Mawson started construction on the Kapulo project, which 
would produce 19,500 t/yr of copper from a new mine with an 
estimated life of 6 years. The Kapulo project included the Safari 
North, the Safari South, and the Shaba deposits. Production was 
expected to start in late 2013 (Mawson West Ltd., 2013, p. 5, 11). 

Black copper, which is an intermediate product that has a 
copper content of between 80% and 98%, was produced by 
numerous companies in Katanga Province. Some companies 
produced black copper from concentrate produced at their own 
mines and others sourced concentrate from artisanal miners. In 
2012, Congo Dong Fang International Mining SPRL (CDM) 
of China produced nearly 25,000 t of copper in black copper; 
Congo Loyal Will Mining SPRL of Hong Kong, about 13,000 t; 
and Rubamin SPRL (a subsidiary of Rubamin Ltd. of India), 
about 8,200 t (Kitumba, 2013). 

Other companies, such as Congo International Mining Corp. 
of China and Golden African Resources SPRL of India and 
Société Miniére du Katanga SPRL (Somika) of India, operated 
small copper refineries. Somika’s production capacity was 
12,000 t/yr of refined copper and 8,000 t/yr of black copper. By 
2015, the company planned to increase its production capacity 
to 50,000 t/yr, most of which was expected to be refined copper 
and black copper (Engineering and Mining Journal, 2013; 
Kitumba, 2013) 

In 2012, Somika produced about 1,800 t of cobalt; the 
company’s production capacity was 3,000 t/yr of cobalt in 
hydroxide. Somika was considering the production of cobalt 
metal. CDM mined about 1,900 t of cobalt, and Volcano Mining 
SPRL, about 1,100 t (Engineering and Mining Journal, 2013; 
Kitumba, 2013). 

Gold.— Artisanal and small-scale miners produced gold in the 
Ituri Interim Administration, Nord-Kivu Province, and Sud-Kivu 
Province in eastern Congo (Kinshasa). Most gold exports were 
undeclared; most of the reported gold exports from Burundi 
and Uganda reportedly were reexports from Congo (Kinshasa). 
Between 5,000 and 7,000 kilograms per year (kg/yr) of gold 
was produced at 15 large mines and between 70 and 100 smaller 
mines in Nord-Kivu Province and Sud-Kivu Province combined. 
Between 6,000 and 7,000 kg/yr of gold was produced at 813 sites 
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in Ituri Interim Administration, which included 343 sites in 
Mambasa Territory, 230 sites in Djugu Territory, and 209 sites 
in Irumu Territory (Enough Project, 2012, p. 2-4, 7, 14; van 
Puijenbroek and others, 2012, p. 11). 

Armed groups in eastern Congo (Kinshasa), including the 
Forces Démocratiques de Libération du Rwanda and units of 
the Congolese armed forces, obtained revenue from the illegal 
taxation of artisanal and small-scale miners. The majority of 
the conflict gold mines reportedly were located in Sud-Kivu 
Province (Enough Project, 2012, p. 3-4; United Nations Group 
of Experts, 2012, p. 44-45). 

In October 2011, Banro Corp. of Canada started production 
at the new Twangiza Mine in Sud-Kivu Province. The company 
produced 2,076 kg of gold in 2012; output was expected to be 
between 2,600 and 3,100 kg in 2013. Banro planned to produce 
about 3,700 kg/yr during the estimated 7-year life of the first 
phase of the mine, when gold would be recovered from oxide 
ore. Contained gold resources at Twangiza were estimated to be 
263 t, of which nearly 48 t was reserves (Bahamin, 2012; Banro 
Corp., 2013, p. 5, 8, 10, 12). 

Banro planned to start production at the new Namoya Mine in 
Sud-Kivu Province by the second quarter of 2013. Gold output 
was likely to reach the mine’s full capacity of 3,700 kg/yr in the 
first quarter of 2014. In 2012, Banro estimated that contained 
gold resources at Namoya were 68 t. Banro also revised its 
estimate of contained gold resources at the Lugushwa project 
to 174 t; the Kamituga project had contained gold resources of 
29 t. The company planned further drilling at Kamituga and 
Lugushwa in 2013 (Banro Corp., 2013, p. 14, 16-17). 

AngloGold Ashanti Ltd. of South Africa and Randgold 
Resources Ltd. of the United Kingdom each held a 45% share 
in the Kibali gold project. The companies planned to open a 
new mine at Kibali by the end of 2013. AngloGold Ashanti 
and Randgold planned to produce between 15,600 kg/yr and 
18,700 kg/yr of gold from 2014 through 2016. Production 
was likely to be more than 16,000 kg/yr on average during the 
estimated 17-year life of the mine. Contained gold resources at 
Kibali were estimated to be nearly 580 t, of which about 310 t 
was reserves (Tassell, 2013). 

AngloGold Ashanti and state-owned |’Office des Mines d’Or 
de Kilo-Moto (OKIMO) held the Mongbwalu concession, 
which is located in the Ituri Interim Administration. Reserves 
at Mongbwalu were estimated to be nearly 78 t of contained 
gold. AngloGold Ashanti and OKIMO planned to start mining at 
Mongbwalu by the end of 2013; production was expected to be 
about 4,000 kg/yr for the first 3 years (Bahamin, 2012). 

Kilo Goldmines Ltd. of Canada estimated that resources at the 
Adumbi deposit, which was part of the Somituri project, were 
35.7 million metric tons (Mt) at a grade of 1.63 grams per metric 
ton gold in 2012. The company hoped to increase resources 
by exploring at other prospects in the Somituri project. Kilo 
and Randgold planned to start exploration at Kilo’s KWR Iron 
SPRL licenses in 2013. In 2012, Mwana Africa plc of the United 
Kingdom revised its estimate of contained gold resources to 
nearly 63 t from 44 t in 2011. Depending on financing, Mwana 
Africa expected to start production at Zani Kodo in 2015 or 
2016 (Bahamin, 2012). 
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Mercury.—Congo (Kinshasa) had not mined mercury in 
recent years. Consumption of mercury by artisanal miners in 
the gold production process, however, was estimated to be 
about 15 t/yr, or nearly 1% of world production in 2012 (United 
Nations Environmental Programme, 2011, p. 34; Virta, 2013). 

Niobium (Columbium) and Tantalum.—tThe Lueshe 
pyrochlore mine accounted for the majority of domestic niobium 
production between 2000 and 2003. The mine was reportedly 
reopened in 2008 before shutting down again in September 
2009. The ownership of the mine was disputed by Krall 
Metal Congo (KMC) of Austria and Société Miniére du Kivu 
(Somikivu) (GfE Metalle und Materialien GmbH of Germany, 
70%). In March 2010, the Government awarded mining rights 
to Somikivu. The mine subsequently changed hands several 
times between Congolese military units that supported KMC 
or Somikivu. In early August 2011, Somikivu started the 
restoration of the processing plant. The company planned to 
restart production at the rate of 1,440 t/yr of pyrochlore by 
May 2012. Work reportedly stopped because of armed conflict 
between Congolese military units at the mine that supported 
KMC or Somikivu. Development remained suspended in early 
2012 (Africa Mining Intelligence, 2011, 2012; United Nations 
Group of Experts, 2011, p. 118-119). 

Artisanal and small-scale miners in Katanga Province 
produced 236 t of columbite-tantalite in 2012 compared with 
342 t in 2011. In the first 9 months of 2012, about 85% of 
production in Katanga Province was reported to be in Nyunzu 
Territory, and 9%, in Manono Territory. Columbite-tantalite 
was also mined in Maniema Province, in the Masisi Ternitory 
in Nord-Kivu Province, and in the Idjwi Territory in Sud-Kivu 
Province. In 2011, columbite-tantalite exports from Nord-Kivu 
Province were 97 t in 2011 compared with 236 t in 2010. 
After May 2012, reported exports from Nord-Kivu Province 
nearly ceased; production was stockpiled or smuggled out of 
the country (Kitumba, 2012, 2013; United Nations Group of 
Experts, 2012, p. 52; International Tin Research Institute, 2013a 
Johnson, 2013, p. 52). 

Tin.—Artisanal and small-scale miners produced cassiterite 
in Katanga, Maniema, Nord-Kivu, and Sud-Kivu Provinces. 
In 2012, reported cassiterite exports from Nord-Kivu Province 
decreased to 1,480 t from 2,296 t in 2011 and 6,689 t in 2010. 
Exports from Nord-Kivu and Sud-Kivu Provinces declined 
because of (a) the ban on mining operations in Maniema, 
Nord-Kivu, and Sud-Kivu Provinces from September 2010 
through early March 2011, (b) the Government’s requirement 
that mineral production from Maniema Province be exported 
through Katanga Province, (c) the Government’s suspension 
of trading companies in Goma that reportedly purchased 
uncertified minerals from mines near Walikale, and (d) the 
decrease in prices for minerals that were not compliant with 
iTSCI (United Nations Group of Experts, 2012, p. 40, 46; 
Johnson, 2013, p. 52). 

From 2010 to 2012, cassiterite prices decreased to $2 per 
kilogram from $5.50 per kilogram at trading centers in the 
Walikale Territory in Nord-Kivu Province because of decreased 
demand for minerals that were not compliant with iTSCI. By 
2012, production at the Bisie Mine in Walilake Territory, which 
was formerly the leading producer in Congo (Kinshasa), had 
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‘nearly shut down because of declining prices and the flooding 

of about 40% of the mining pits. Mining shifted to other sites in 

'Nord-Kivu Province near the Rwandan border where production 

| was less likely to be reported (United Nations Group of Experts, 

12012, p. 52; Johnson, 2013, p. 52). 

1 Cassiterite exports from Katanga Province were 3,601 t in 

12012 compared with 4,277 t in 2012. In the first 9 months of 

12012, mines in Malemba Nkulu Territory accounted for 27% of 

1 the cassiterite produced in Katanga Province; Mitwaba Territory, 

123%; Lubudi Territory, 21%; Bukama/Luena Territory, 15%; 

rand Manono Territory, 14% (Kitumba, 2012, 2013; International 
i Tin Research Institute, 2013a). 

| Mining Mineral Resources (MMR), which was a subsidiary 

y of Somika, purchased cassiterite and columbite-tantalite from 

artisanal miners. By June 2012, the company had completed 

j the first furnace at a new tin smelter in Lubumbashi with 

ja planned capacity of 3,500 t/yr. MMR and joint-venture 

| partner Malaysian Smelting Corporation Berhad of Malaysia 

| (MSC) planned to complete the second furnace by November. 

| Minérales Industries Métallurgiques planned to complete its 

ynew smelter at Kisangani in Orientale Province in January 2013; 

| Cassiterite would be sourced from the company’s concession in 
Manono Territory. African Smelting Group sprl was building 

;anew smelter at Sake in Nord-Kivu Province (Malaysian 

Smelting Corporation Berhad, 2012; United Nations Group of 

i Experts, 2012, p. 49). 

| Tungsten.—In recent years, wolframite was mined in 

| Katanga, Nord-Kivu, and Sud-Kivu Provinces. In the first 

| 9 months of 2012, wolframite production in Katanga amounted 

, f0 66 t, of which 62% was produced in the Bukama/Luena 

| Territory and 38% in the Manono Territory. Artisanal miners 

| also produced wolframite on Idjwi Island in Sud-Kivu Province 
(United Nations Group of Experts, 2012, p. 52; International Tin 
Research Institute, 2013a). 


Industrial Minerals 


_ Cement.—National cement production decreased to 
316,600 t in 2012 from 457,761 t in 2011. In July 2012, Nova 
Cimangola of Angola purchased a 58% share in Cimenterie 
Nationale SARL, which had a capacity of 300,000 t/yr. Nova 
Cimangola planned to shut down the plant for several months. 
HeidelbergCement AG of Germany held a 70% share in 
Interlacs and a 55% share in Cimenterie du Lukala, which had a 
combined capacity of about 500,000 t/yr. Cement demand was 
estimated to be between 2.5 and 3 million metric tons per year 
(Mtr) (Kuediasala, 2012). 
Lucky Cement Ltd. of Pakistan and Groupe Rawji formed 
a joint venture to build a new cement plant with a capacity 
of] Mvyr. The companies planned to complete the plant in 
late 2014 or early 2015. Dangote Group of Nigeria planned to 
complete a new cement plant in Bouenza with a capacity of 
[5 Mvyr in 2014. The estimated capital cost of the project was 
- $350 million (International Cement Review, 2011, 2012). 
Diamond.—Artisanal and small-scale miners accounted 
for most Congolese output of diamond. In 2012, artisanal and 
small-scale diamond production was nearly 20.2 million carats 
Compared with 19.2 million carats in 2011. Diamond was mined 
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in at least 11 territories in Kasai-Oriental Province and in at least 
9 territories in Kasai-Occidental Province. 

MIBA mined mostly industrial and near-gem-quality diamond 
at Mbuji-Mayi in Kasai-Oriental Province. In 2012, MIBA’s 
production from its alluvial deposits increased to 500,726 carats 
from 243,522 carats in 2011 (Société Miniére de Bakwanga, 
2013). 

In 2011, Government-owned Société Congolaise 
d’Investissment Miniter (SCIM) restarted diamond production 
at Tshibwe, which was operated by Sengamines from 2001 to 
2005. The production capacity at Tshibwe was 600,000 carats 
per year. In September 2012, SCIM was producing at 40% of 
capacity because of its reliance on high-cost thermally generated 
electricity. The Government planned to invest $80 million in a 
new diamond processing plant and $70 million in a small-scale 
hydroelectric power station on the Lubi River to increase 
SCIM’s production capacity to 6 million carats per year. 
Reserves at Tshibwe were estimated to be 159 million carats 
(COPIREP News, 2012). 

Sankuru River Diamond Mines Ltd. and MIBA were 
considering the development of a new mine about 13 kilometers 
from MIBA’s operations. The companies started a 7-month 
sampling program and trial mining in early 2012. Depending on 
the success of the sampling and trial mining, initial production 
could start within an additional 3 to 7 months. Sankuru River 
and MIBA planned to ramp up production from 274,000 carats 
in the first year of mining to the full capacity of 2.85 million 
carats per year in the fourth year. Resources in the alluvial 
deposits at Tshibwe were estimated to be about 20.6 million 
carats (Sankuru River Diamond Mines Ltd., undated, p. 1-4). 

IGE Resources AB of Sweden held exploitation and small 
mining licenses for the Longatshimo River and the Tshikapa 
River projects, which had resources of more than 3.5 million 
carats each in alluvial deposits. At the end of 2012, IGE 
Resources had started work on commissioning small-scale 
mining operations at Longatshimo River and Tshikapa River 
(IGE Resources AB, 2013, p. 4—5). 

Phosphate Rock.—Minbos Resources Ltd. of Australia held 
the Kanzi deposit in western Congo (Kinshasa), which had 
estimated resources of 66 Mt at a grade of 15.3% phosphorous 
pentoxide (P,O,). An updated resource assessment was planned 
for the first quarter of 2013. In November 2012, Minbos 
completed a scoping study on a new mine at Kanzi. Depending 
on the outcome of its feasibility study, the company could 
start mining at Kanzi by 2015. Production was likely to be 
about 1 Mt/yr of phosphate rock at a grade of about 32% P.O, 
during the estimated 17-year life of the mine (Minbos Resources 
Ltd., 2012; SA Mining, 2013). 


Mineral Fuels 


Coal.—Gecamines produced 1,469 t of coal at the Luena 
Mine in 2011 and 3,870 t in 2012. In 2013, the company 
planned to spend $15 million on a feasibility study on a new 
coal-fired power station with a capacity of 500 megawatts 
(La Générale des Carriéres et des Mines, 2013, p. 28-29). 
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Outlook 


Cobalt and copper output in Congo (Kinshasa) are expected 
to increase substantially in the near future. At least 10 
companies planned to increase or start copper mining, and at 
least 5 planned to increase cobalt mining. Gold production 
is also likely to increase with the opening of the Kibali, the 
Mongbwalu, and the Namoya Mines. The opening of new plants 
is expected to result in increased cement production by 2014. 
Phosphate rock mining could start by 2015. The development 
of these projects depends heavily upon political and economic 
stability and favorable conditions in world markets. The outlook 
for gold, niobium, tantalum, tin, and tungsten is particularly 
dependent upon political stability because of continued civil 
unrest in eastern Congo (Kinshasa) and upon international 
concerns about the reported use of minerals to finance military 
operations. Miners in Provinces with low levels of compliance 
with iTSCI were likely to face lower demand and prices for 
niobium, tantalum, tin, and tungsten. 
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TABLE 1 


CONGO (KINSHASA): PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


i 


Commodity’ 2008 2009 2010 2011 2012° 
METALS 
1 Cobalt: 
i Mine output, Co content 31,000 40,000 60,000 60,000 51,000 

Metal, Co content’ 1,049 2,970 4,222 ' 3,103 ' 3,021 ° 

_ Copper: 
Mine output, Cu content® 230,000 * 330,000 * 420,000 ‘ 530,000 ‘ 660,000 
| _ Refined 38,632 166,915 ° 260,759 ‘ 362,000 ‘ 468,900 ° 
| Germanium, mine output, Ge content® kilograms 23,000 ‘ 19,000 ' 17,000 * 21,000 ° 18,000 
| Gold, mine output, Au content® do. 10,000 ‘ 11,000 ° 12,000 ' 12,000 ‘ 14,000 
_ Niobium (columbium) and tantalum: 

Commit AAU concentrate: 

Gross weight® $27 468 397 450 ‘ 380 
Nb content® 120 110 90 100 ‘ 90 
Ta content® 140 130 110 120 ' 100 

Pyrochlore concentrate: 

Gross weight® 119 80 -- - --° 

Nb content 59° 40 - - --? 
Silver, mine output, Ag content kilograms 34,083 - 6,446 10,080 12,342 ° 
Steel, crude 104,000 ' 109,700 104,000 104,000 ‘ 110,000 
Tin, mine output, concentrate: 

Gross weight® 19,335 15,195 13,255 7,400 " 5,700 

Sn content® 12,600 9,900 8,600 4,800 ‘ 3,700 
Tungsten, mine ot e output, concentrate: 

Gross weight” 716 385 45 130“ 185 

W content‘ 370 200 25‘ 70 ‘ 95 
Zinc, mine output, Zn content 15,465 19,636 9,223 19,035 10,319 ° 

INDUSTRIAL MINERALS 
Cement, hydraulic 411,212 460,344 489,745 457,761 376,600 5 
Diamond? 

_ Artisanal: thousand carats 20,146 16,871 ° 16,800 19,227 20,157 : 
Large-scale i: do. 986 ' 104 ' ay 320 ' 740 
Tol do. 21,132 16,975 ' 16,800 ' 19,547 ° 20,900 
lime : NA! NA' NA' NA' NA 
Stone, ne, crushed — ; 230,700 ‘ 253,800 ‘ 279,100 ‘ 307,000 ‘ 310,000 
Sulfuric ac Sulfuric acid" 150,000 550,000 850,000 1,200,000 1,600,000 
___M INERAL FUELS AND RELATED MATERIALS 
Coal, bituminous i wd at 1,469 ' 3,870 ° 
Petroleum, crude _ thousand 42-gallon barrels 8,365 9,382 8,628 8,558 8,545 ° 


"simated, estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. -- Zero. 


‘Table includes data available through September 26, 2013. 


‘hh addition to the commodities listed, tourmaline and crude construction materials, including brick clay, are produced, but available information is 


inadequate to make reliable estimates of output. 
‘includes mine production and reprocessed tailings. 
‘Salable refined production only; excludes white alloy and matte. 


"Reported data. 


"Reported c exports from Nord-Kivu and Sud-Kivu Provinces and production from Katanga Province. 
‘An estimated 20% of total diamond is gem quality; the majority of production is from artisanal mining. 
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Commodity 
Cement 


Do. 


Do. 


Do. 
Do. 

Copper and cobalt: 
Mine 


Do. 


Do. 


TABLE 2 


CONGO (KINSHASA): STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 

Cimenterie de Lukala (HeidelbergCement AG, 
55%) 

Cimenterie Nationale SARL (Nova 
Cimangola, 58%) 

Ciment et Matériaux du Katanga [Enterprise 
Malta Forrest SPRL (EGMF), 50.27%, and 
Générale des Carriéres et des Mines 
(Gécamines), 49.73%] 

Interlacs (HeidelbergCement AG, 70%) 
do. 


Tenke Fungurume Mining SARL [Freeport 
McMoran Copper & Gold Inc., 56%; 
Lundin Mining Corp., 24%; and Générale 
des Carriéres et des Mines (Gécamines), 20%] 

Katanga Mining Ltd. (Glencore International 
AG, 75.2%, and Générale des Carriéres et 
des Mines (Gécamines), 24.8%] 

Eurasian Natural Resources Corp plc (ENRC) 
do. 

Boss Mining SPRL [Eurasian Natural Resources 
Corp. plc, 70%, and Générale des Carriéres 
et des Mines (Gécamines), 30%] 

Mutanda Mining SPRL (Glencore International 
AG, 60%, and Bazano Group, 40%) 

MMG Ltd. 
do. 

La Générale des Carriéres et des Mines 
(Gécamines) 


Compagnie Miniére du Sud Katanga 
{subsidiary of La Générale des Carriéres et 
des Mines (Gécamines)] 

Artisanal miners 


Do. 


Do. 


Ruashi Mining SPRL [Metorex Group, 75% 
(subsidiary of Jinchuan Group)] 

Tiger Resources Ltd., 60%, and Générale des 
Carriéres et des Mines (Gécamines), 40% 


Congo Dong Fang International Mining sprl 


Chemaf SPRL (subsidiary of Shalina 
Resources Ltd.) 
Société Miniére du Katanga SPRL (Somika) 


Anvil Mining Congo SARL (Mawson West 
Ltd., 90%) ee ee 

La Société pour le Traitement du Terril de 
Lubumbashi (STL) [OM Group Inc., 55%; 
Enterprise Générale Malta Forrest SPRL 
(EGMF), 25%; and Générale des Carriéres 
et des Mines (Gécamines), 20%] 


Blister 
Do. 
Do. 
Do. 
See footnotes at end of table. 
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Congo Dong Fang International Mining spr 
Congo Loyal Will Mining sprl | 
Rubamin SPRL 


Plant in Likasi 


Société Miniére du Katanga SPRL (Somika) 


Plant near Lubumbashi 


Location of main facilities Annual capacity 
Lukala plant near Kinshasa 420,000. 
Kimpese plant, 40 kilometers south of Kinshasa 300,000. 
Lubudi plant, between Likasi and Kolwezi, 87,000. 
Katanga Province 
Kabimba plant near Lubumbashi 50,000. 
Katana plant in Sud-Kivu Province’ 25,000. 
Tenke Fungurume Mine 195,000 copper in ore; 
15,000 cobalt in ore. 
KOV and KTO Mines 190,000* copper, 
8,000° cobalt. 
Frontier Mine! 84,000 copper. 
Lonshi Mine in Katanga Province’ 50,000 copper. 
Mukondo Mountain Mine 40,000° copper; 
10,000° cobalt. 
Mutanda Mine 110,000° copper; 
23,000 cobalt. 
Kinsevere Mine 60,000 copper. 
Mutoshi Mine! 16,500 copper. 
Kamfundwa, Kamoya Central, Kamoya 50,000° copper, 
South, Kilamusembu, and Shangalowe 2,500° cobalt. 
Mines 
Luiswishi Mine near Lubumbashi 10,000 copper; 
4,000 cobalt. 
Mines in Katanga Province 45,000° copper. 
Ruashi Mine 36,000 copper; 
5,000 cobalt. 
Kipoi Mine 35,000 copper. 
Mines in Katanga Province 33,000° copper; 
: 1,900°cobalt. 
Etoile Mine 31,500° copper; 
2,400° cobalt. 
Mines in Katanga Province 20,000° copper; 
3,000 cobalt. 
Dikulushi Mine 20,000 copper. 
Big Hill tailings treatment plant at 3,000 copper; _ 
Lubumbashi 5,000 cobalt. 
Plant in Lubumbashi 25,000° copper. 
do. 20,000° copper. | 


20,000 copper. __ 


8,000 copper. 
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TABLE 2—Continued 
CONGO (KINSHASA): STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


—— 


Major operating companies 


ip Commodity and major equity owners Location of main facilities Annual capacity 
" Copper and cobalt—Continued: 
Refined Tenke Fungurume Mining SARL Tenke Fungurume plant 195,000 copper. 
it ~—-Do. Katanga Mining Ltd. Luilu plant 190,000 copper; 
8,000 cobalt. 
u ——Do, Mutanda Mining SPRL (Glencore Intemational Mutanda plant 110,000 copper. 
AG, 60%, and Bazano Group, 40%) 
Do. MMG Ltd. Kinsevere plant 60,000 copper. 
Do. Boss Mining SPRL Luita plant near Lubumbashi 40,000 copper. 
i Do. Ruashi Mining SPRL Ruashi plant 36,000 copper. 
i Do Chemaf SPRL Usoke plant in Lubumbashi 31,500 copper. 
~ Do. La Générale des Carriéres et des Mines Shituru plant 21,600 copper 
ie (Gécamines) 
a «Do. do. Fonderie Electrique de Panda cobalt plant 1,200 cobalt. 
Do. Société Miniére du Katanga SPRL (Somika) Plant near Lubumbashi 12,000 copper. 
Diamond carats Artisanal miners Mines at Aketi in Orientale Province, at 20,000,000.° 


ts Bakongo, Bakwachimuna, and Tshibue in 
W" Kasai-Oriental Province, and at Tshikapa 
in Kasai-Occidental Province 


ia Do. do. Société Miniére de Bakwanga (MIBA) Mines at Mbuji Mayi in Kasai-Oriental 1,000,000.° 
: [Government, 80%, and Sibeka Group (which Province 
was owned by Mwana Africa plc), 20%] 
Do. do. Societe Congolaise d’Investissment Minier Mine at Tshibwe 600,000. 
| (SCIM) (Government, 80%) 
_ Germanium kilograms __La Société pour le Traitement du Terril de Big Hill tailings treatment plant at 20,000. 
Oe. Lubumbashi (STL) Lubumbashi 
” Gold do. Artisanal and small-scale miners Mines at 813 sites in Ituri Interim 6,000.° 
: Administration, including: 
Do do. do. 343 sites in Mambasa Territory NA. _ 
“Do. do. do. 230 sites in Djugu Territory NA. 
% Do do. do. 209 sites in lrumu Territory NA. 
Do do. do. 15 large mines and between 70 and 100 6,000.° 


smaller mines at various sites in Nord-Kivu 
and Sud-Kivu Provinces 


Do. do. Banro Corp. Twangiza Mine in Sud-Kivu Province 3,700. 

* Niobium (columbium) Société Miniére du Kivu (Simikivu) (GfE Lueshe Mine’ 1,440 pyrochlore. 
* and tantalum Metalle und Materialien GmbH of Germany, 
: 70%) ; 
* Do. Artisanal and small-scale miners Mines in Nyunzu Territory 200° columbite- 

~ tantalite. 
“Do. do. Mines in Manono Territory 21° columbite- 

S862 ee ee tantalite. 
5 Do. do. Mines in Maniema, Nord-Kivu, and Sud-Kivu ——NA. 
OP eke ea ; => Provinces on — eee 
¢ Petroleum, thousand _—_ Perenco REP (subsidiary of Perenco plc) and Kifuku, Kinkasi, Liawenda, Makelekese, 5,480. 
© (Nude 42-gallon barrels Congolaise des Hydrocarbures SARL Muanda, Nsiamfuma, and Tschiende 
PMc ee — alae bh =e a onshore wells ae 

Do. do. Muanda International Oil Co. (subsidiary of Mibale, Motoba, and Tshiala offshore wells 3,650. 

Perenco plc), 50%; Teikoku Oil Co. Ltd., 
fe — ———s- 32.3%; ODS Ltd., 17.7% 

‘ive =—=—Sskilograms Anvil Mining Congo SARL Dikulushi Mine 11,000. i 

Stone, crushed Chemaf SPRL Kilimasimba quarry near Lubumbashi 440,000. 

Sulfuric acid La Générale des Carriéres et des Mines Sulfuric acid plants at Kolwezi and Shituru NA. 
fs eee = (Gecamines) 
¢ Do Chemaf SPRL Plant in Lubumbashi 36,000. 


Ss eS. 
See footnotes at end of table. 


tho. 


, SONGO KINSHASA} 2012 os 


TABLE 2—Continued 
CONGO (KINSHASA): STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
Tin Artisanal and small-scale miners Kalima Mines in Maniema Province __ 1 200° cassiterite. 
Do. do. Mines in Malemba Nkulu Territory 970° cassiterite. 
Do Mines in Mitwaba Territory 830" cassiteite, 
Do. do. Mines in Lubudi Territory 760° cassiterite. 
Do. do. Mines in Bukama/Luena Territory 540° cassiterite. 
Do. do. Mines in Manono Territory 500° cassiterite. 
Do. do. Kasese Mines in Maniema Province —_ 500" cassiterite. 
Tungsten — do. Mines in Bukama/Luena Territory | 58° wolframite. 
Do. do. Mines in Manono Territory 33° wolframite. 
Zinc La Société pour le Traitement du Terril de Big Hill tailings treatment plant at 15,000 zinc in zine 
Lubumbashi (STL) Lubumbashi oxide. 


“Estimated. Do., do. Ditto. NA Not available. 
'Not operating at the end of 2012. 
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THE MINERAL INDUSTRY OF COTE D’IVOIRE 
By Omayra Bermudez-Lugo 


Cote d’Ivoire continued on its path to economic recovery 
following the post-electoral crisis of 2010-11. In 2012, the 
country’s gross domestic product (GDP) increased by an 
estimated 8.6%. The mineral sector contributed 2.3% to the 
GDP and employed about 30,000 people. During the year, total 
investments in the sector amounted to about $223 million. 
Mineral commodities produced in C6te dIvoire in 2012 
included crude petroleum, gold, manganese ore, natural 


-, gas, petroleum products, and silver. In addition to these 
;, commodities, the country also produced industrial minerals, 


such as cement, crushed stone, and sand and gravel. Rough 


~ diamond exports from Céte d’Ivoire continued to be under 


a United Nations (UN) embargo. Undeveloped mineral 
resources included bauxite, cobalt, copper, iron ore, nickel, 
and silica sand (United Nations Security Council, 2012; 
Ministére de 1?Economie et des Finances, 2013; Organisation 
for Economic Co-operation and Development, 2013, p. 308; 
U.S. Department of State, 2013; Chambre de Commerce et 
d'Industrie de Céte d’Ivoire, undated). 

The Government reported that the development of 
Cote d’Ivoire’s mineral resources has been hindered by the 
lack of sufficient geologic data for the country, the lack of 
basic infrastructure to support the development of identified 
mineral deposits, the relative absence of national public 
and private investment in the mineral sector, an outdated 
institutional mineral sector framework, and the scarcity 
of installed mineral processing capacity in the country 


(Government of the Republic of Céte d’Ivoire, 2012, p. 8, 27-30). 


Various prospecting and mineral exploration projects were 
underway, including mineral exploration for nickel and cobalt 
in the north and northwest of the country, for gold and iron 
ore in various locations throughout the country, for manganese 
and phosphate rock in the southwest, and for tantalum in the 
north and southwest. Australian, Canadian, Chinese, French, 
and Indian investors carried out these exploration projects, 
which were at different stages of development. As a former 
French colony, Céte d’Ivoire maintains close economic ties 
with France, which owns or has interest in the national electric 
utility company, Abidjan Port, and Abidjan’s public water utility 
facilities, and is involved in the management of the national 
airport (U.S. Department of State, 2013). 


Government Policies and Programs 


Mining activities in Céte d’Ivoire are regulated by the 
Council of Ministers through law No. 95-553 of July 18, 1995 
(the “Mining Code’’); by Decree No. 96-634 of August 9, 1996, 
which deals with the implementation of the Mining Code; 
and by Ordinance No. 96-600 of August 9, 1996, which 
deals with taxes and duties related to mining activities. The 
Mining Code is administered by the Ministére de I’Industrie 
et des Mines [Ministry of Industry and Mines], which is the 
agency that oversees all aspects of the nonfuel mineral sector. 
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Société d’Etat pour le Développement Minier de Cote d’ Ivoire 
[State Company for Mining Development of Cote dIvoire] 
(SODEMI) is the Government agency in charge of overseeing 
all prospecting and exploration activities in the sector. The 
Ministére du Pétrole et de 1’Energie [Ministry of Petroleum 
and Energy] oversees all aspects of the fuels sector, and 
Société Nationale d’Opérations Pétroliéres de Céte d’Ivoire 
(Petroci) [State Company for Petroleum Development] is 
responsible for overseeing all prospecting and exploration 
activities in the hydrocarbon sector as well as the transport, 
storage, and trade of crude petroleum and petroleum products 
(Chambre de Commerce et d’Industrie de Céte d’ Ivoire, 
undated). 

Other Governmental and nongovernmental institutions 
engaged in the mineral sector include Direction Générale 
des Mines et de la Géologie [General Directorate of Mines 
and Geology], Agence Nationale pour le Développement de 
l’Environnement [National Agency for the Development of the 
Environment], Conseil National-ITIE [EITI National Council], 
Secrétariat Permanent de la Représentation du Processus de 
Kimberley en Cote d’Ivoire [Permanent Secretariat for the 
Representation of the Kimberley Process in Cote d’ Ivoire], 
Groupement Professionnel des Miniers de Céte d’Ivoire [Group 
of Professional Miners of Cote d’Ivoire], and Syndicat Ivoirien 
des Exploitants de Carriéres de sable et de Gravier roulé 
{Sand and Gravel Operators Syndicate] (Chambre de Commerce 
et d’Industrie de Cote d’Ivoire, undated). 

The Government planned to reestablish Cote d’Ivoire’s 
status as an economic hub in the West Africa region. To this 
end, in June 2012, the Government adopted a new investment 
code, which was to replace the 1995 Investment Code, and 
planned to review its mining and petroleum investment codes. 
In addition, plans to carry out aerial geophysical surveys of 
the national territory were underway. The Government also 
encouraged foreign direct investment in the sector (Government 
of the Republic of Céte d’Ivoire, 2012, p. 8, 27-30; 

U.S. Department of State, 2013). 

In March, the Government published Céte d’Ivoire’s National 
Development Plan 2012-2015 (CNDP), which outlines the 
country’s macroeconomic and structural policies and programs 
for a 3-year period starting in 2012. The CNDP includes the 
establishment of economic priority areas to be developed, 
among which are the energy, hydrocarbon, infrastructure, mines, 
and transportation sectors. The CNDP also includes the adoption 
of a Code of Ethics and Good Conduct (CEGC). The CEGC is 
aimed at providing transparency in the management of public 
resources. About 26% of planned public and private investments 
for 2012 to 2015, would be used to improve infrastructure and 
transport services, including the development of a road network 
connecting urban, inter-urban, and international paved roads and 
the development, maintenance, and modernization of airport, 
port, and railroad infrastructure. About 6% of these investments 
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would be in the hydrocarbon sector, 5.5% in the energy sector 
(in particular, for the generation, transport, and distribution of 
electricity); and 5.5% for the development of nonfuel mineral 
resources (Government of the Republic of Céte d’lvoire, 2012, 
p. 8, 27-30). 


Production 


Reported production of most mineral commodities increased 
during the year. This included manganese, which increased by 
about 130%; crushed stone, by 32.7%; natural gas, by 9.1%; and 
gold, by 5.6%. Crude petroleum production, however, decreased 
by about 13% to 10.77 million barrels (Mbbl) from a revised 
12.39 Mbbl. Reported cement production was based on exports 
of hydraulic cement. Data on total cement production in 2012 
were not available. Data on mineral production are in table 1. 


Structure of the Mineral Industry 
Table 2 is a list of major mineral industry facilities. 
Commodity Review 


Metals 


Gold.—Gold production in Céte d’Ivoire came mainly 
from the Bonikro, the Ity, the Tongon, and the Yaouré Mines. 
Gold was also produced throughout the country by artisanal 
miners. Production of gold from the Tongon Mine decreased 
by about 16% to 6,551 kilograms (kg) owing in part to a 
number of power outages during the first three quarters of the 
year and to a fire at the mill circuit during the fourth quarter. 
Randgold Resources Ltd. of the United Kingdom, which was 
the company that operated the mine, addressed these problems 
by installing additional generating capacity at the mine and 
installing an additional capacitor bank to absorb fluctuations in 
voltage deliveries. The company also planned to install a gravity 
circuit and a flotation circuit to improve recovery rates at the 
plant in order to reach its production target of 9,300 kilograms 
per year (kg/yr) in 2014. Tongon Mine is located in northern 
Céte d’Ivoire about 55 kilometers (km) south of the border 
with Mali. The mine employed 1,717 people in 2012. Randgold 
held an 89% interest in the Tongon Mine through its subsidiary 
Société des Mines de Tongon S.A.; the remaining share was 
held by the Government (10%) and by Ivorian interests (1%) 
(Randgold Resources Ltd., 2013, p. 36-41). 

Amara Mining plc of the United Kingdom (formerly 
Cluff Gold plc; name was changed on October 1, 2012) 
continued to focus on the development of a mineralized 
sulfide deposit underlying the Yaouré Mine’s oxide deposit. 
The company reportedly spent $14 million in exploration at 
Yaouré in 2012 to conduct a 29,988-meter (m) diamond-drilling 
program for 29 holes and planned to announce a mineral 
resource update and to complete further metallurgical testwork 
by the second quarter of 2013. The company described the 
Yaouré ore body as a mesothermal, quartz-carbonate vein-style 
gold deposit with mineralization that is controlled by a thick 
zone of shearing with multiple zones of alteration. The Yaouré 
Mine is located 5 km from Lake Kossou in central Céte d’Ivoire 
(Amara Mining plc, 2013, p. 13, 38, 24-25). 
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La Mancha Resources Inc. of Canada, which held the 
rights to the Ity Mine, sold its interest in the mine to Weather 
Investments II SARL of Egypt on November 13. La Mancha 
had completed a 7,955-m drilling program for the Ity Mine 
on May 31 and was planning to complete a resource estimate 
for the mine during the third quarter of the year; owing to 
the change in ownership, however, no information on the 
progress of the resource estimate was announced as of yearend 
(La Mancha Resources Inc., 201 2a, b). 

The Bonikro Mine produced a total of 2,865 kg of gold during 
the year. The mine is located in south-central Cote d’ Ivoire 
about 240 km northwest of the capital city of Abidjan. Newcrest 
Mining Ltd. of Australia, which owned an 89% interest in 
the mine, was in the process of exploring for other prospects 
within 30 km of the Bonikro Mine, including the Hire and the 
Dougbafla-East deposits and various other exploration targets. 
The Bonikro Mine and the Dougbafla deposit are located 
within the Oume Project area, and the Hire deposit, which was 
undergoing a feasibility study, is located about 10 km southeast 
of Bonikro. Gold mineralization at the Bonikro Mine was 
reportedly in the form of structurally controlled shear zones 
and stockwork veins. Newcrest planned to continue with its 
exploration program in 2013 (Newcrest Mining Ltd., 2013, 

p. 20, 27). 

Endeavour Mining Corp. of Canada was in the process 
of completing the construction of the Agbaou Mine, which 
was expected to be commissioned in the first quarter of 
2014 at a cost of $159 million. The mine would have a 
production capacity of about 3,200 kg/yr and was expected to 
operate for a period of 8 years. The Agbaou Mine is located 
about 200 km northwest of Abidjan and covers an area of 
334 square kilometers (km?’). An updated NI 43—101-compliant 
technical report was completed for the mine on July 12 and 
yielded measured and indicated resources (including reserves) 
of about 15 million metric tons (Mt) with an average gold 
grade of 2.43 grams per metric ton (g/t) at a cutoff grade of 
0.5 g/t. Proven and probable reserves were reported to be about 
11 Mt with an average grade of 2.54 g/t. Once in operation, 
the mine would employ about 650 people. Endeavour held an 
85% interest in the project through its subsidiary Agbaou Gold 
Operations S.A., and the Government and SODEMI held 10% 
and 5% interests, respectively (Endeavour Mining Corp., 2013, 
p. 18-20). 

Iron Ore.—Tata Steel Ltd. of India was looking for a partner 
to help finance the construction of a railroad to connect its 
Mount Gao and Mount Nimba iron ore concessions to the 
San Pedro Port in southwestern Cote d’Ivoire. Tata, which 
continued to carry out exploration activities at Mount Gao and 
Mount Nimba, held a 75% interest in the concession through 
its subsidiary Tata Steel Céte d’ Ivoire. SODEMI held the 
remaining 25% share in the project. In 2011, the company had 
put exploration work on hold because of security concerns 
related to Céte d’Ivoire’s post-electoral crisis. At the time, 
the company had completed an airborne geophysical survey 
that covered 811 km? for the Mount Gao prospect and a 
detailed 1:10,000-scale geologic map for an area of 100 km’. 
Other undeveloped iron ore resources in Céte dIvoire 
included the Mount Klahoyo deposit, which was a 670-Mt 
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i magnetite deposit located 600 km northwest of Abidjan, and 

ti the 150-Mt Monogaga- Victory deposit, which is located 

west of the city of Sassandra in southwestern Céte d’ Ivoire 

ii (Kouamouo, 2011; Tata Steel Ltd., 2011, p. 68-69; Thomson 

4 Reuters, 2013; Société pour le Développement Minier de la 

1 Céte d’Ivoire, undated). 

 Nickel.—On June 21, Sama Resources Inc. of Canada, 

1 through its wholly owned subsidiary Sama Nickel Céte d’Ivoire 
SARL, announced the results of an NI 43—101-compliant 

4 mineral resource estimate for the Samapleu nickel-copper 

‘i sulfide deposit. Indicated mineral resources for Samapleu were 

z' reported to be 12.5 Mt at average grades of 0.24% nickel and 

3 0.23% copper and inferred mineral resources were reported to 

5 be 8 Mt at average grades of 0.23% nickel and 0.17% copper. 

‘; The company also completed a 2,663-m drilling program for 

4 the Sipilou South nickel-cobalt laterite deposit. Following the 

y fesource assessment, Sama decided to launch a preliminary 

, economic assessment to study the possibility of developing 

-, amining operation at Samapleu. Airborne Surveys (Pty) Ltd. 

x Of South Africa was contracted at the end of the year to carry 

7 out a 3,300-km-long aerial electromagnetic and magnetic 

Survey of the property. Sama had acquired the rights to 

11 Samapleu in March 2010 when it purchased all the issued and 
outstanding common shares of Sama Nickel Corp., which in 

«tum held 100% interest in Samapleu through its wholly owned 

t Subsidiary Sama Nickel Céte d’Ivoire SARL. The Samapleu 

,, project covers an area of 449 km? and is located about 600 km 

, horthwest of Abidjan and 40 km west of the town of Biankouma 

, (Sama Resources Inc., 2012, p. 3-8). 


. Industrial Minerals 

- Diamond.—Ivorian rough diamond reportedly 

« continued to reach international markets in violation of the 

', Festrictions imposed on Céte d’Ivoire by United Nations 

: Resolution 1643 (2005). On April 26, through Resolution 2045 

. (2012), the United Nations Security Council decided to renew 

_ until April 30, 2013, the measures in place to prevent any 

2 

, ountry from importing rough diamond from Céte d’ Ivoire. All 

_, diamond production in Céte d’Ivoire was carried out by artisanal 

miners. Throughout the year, the Government engaged with 

, “presentatives of the Kimberley Process Certification Scheme 

~ (KPCS) and other stakeholders in the sector to determine ways 

_ nwhich it could become a participant country in the KPCS. The 
KPCS is an international certification system designed to stop the 

trade in conflict diamond and, as of yearend, had 54 participants, 

_ including the United States, representing 81 countries. The 

European Union and its member states are counted as a single 

; participant (United Nations Security Council, 2012; 2013, 

eR 39, 43; Kimberley Process Certification Scheme, 2013). 


" Minerals Fuels 


Petroleum.—The Government signed various petroleum 
production-sharing agreements (PSAs) during the year for 
_ “veral petroleum blocks located in the Gulf of Guinea offshore 
Cote d'Ivoire. These included a PSA with London-based 
Talaveras Group for Blocks CI-501, CI-504, and CI-523; 


—-. ey 
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a PSA with Petroci for Blocks CI—500, CI—502, and CI—520; 
a PSA with a consortium of Texas-based Anadarko Petroleum 
Corp. and Total S.A. of France for Blocks CI-515 and 
CI-516; and a PSA with a consortium of Calgary-based 
Canadian Natural Resources International and Total S.A. for 
Block CI-514. The agreements signed in March and May 
included a PSA with African Petroleum Ltd. Céte d’Ivoire of 
Australia for Block CI-509 and a PSA with the consortium of 
Petroci and Vitol Exploration & Production for Block CI—508 
(Société Nationale d’Opérations Pétroliéres de Céte d’Ivoire, 
2012, p. 7). 

Projects planned for the hydrocarbon sector included the 
construction of a storage and liquefied natural gas terminal in 
Abidjan, the construction of a gas pipeline to the east of the 
country, the construction of a gas pipeline to connect Abidjan 
with the city of Takoradi in Ghana, the construction of an oil 
pipeline between the towns of Bouake and Ferkessedougou, 
and the construction of a hydrocarbons storage terminal in 
Abidjan, among other projects (Société Nationale d’Opérations 
Pétroliéres de Céte d’Ivoire, 2012, p. 33). 


Outlook 


Cote d’Ivoire’s economy was expected to grow by 8.9% 
in 2013 and 9.8% in 2014 (Organisation for Economic 
Co-operation and Development, 2013, p. 29, 216). Although the 
mineral sector was expected to be a significant contributor to 
this growth, the country was still in need of basic infrastructure 
to support mining activities. The country’s National 
Development Plan for 2012-2015, if implemented, is expected 
to address this issue in the near future. If it is implemented, 
improvements in the country’s infrastructure, together with the 
drafting of new mining legislation, the adoption of a code of 
conduct, and the Government’s commitment to invest in the 
generation, transport, and distribution of electricity will likely 
boost growth of the mineral sector and attract foreign direct 
investments to the country in the near future. 
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TABLE 1 
COTE D'IVOIRE: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity” 2008 2009 2010 2011 2012 

Cement’ 360,034 283,400 188,800 98,900 78,000 
Crushed stone, granite’ thousand metric tons 1,090 1,005 1,095 1,100 ° 1,460 
Gold, mine output, Au content? kilograms 4,205 6,947 5,310 9,871 10,423 
Manganese ore: 

Gross weight® 176,561 ” 161,300 87,400 43,600 100,400 

Mn content (43-45%) 75,921 72,585 39,330 19,620 45,200 
Natural gas million cubic meters 1,657 1,540 1,666 1,632 ' 1,780 
Petroleum: 

Crude thousand 42-gallon barrels 16,745 19,882 14,562 ' 12,391 * 10,770 

Refinery products do. 25,900 25,000 20,400 20,000 ¢ 25,000 ¢ 
Sand and gravel cubic meters NA NA 93,200 90,000 ¢ 80,000 ° 
Silver® -- 100 200 400 500 


Sulfuric acid 3,000 NA NA NA NA 
“Estimated data are rounded to no more than three significant digits. do. Ditto. NA Not available. "Revised. -- Zero. 

'Table includes data available through November 29, 2013. 

?Although rough diamond exports continued to be under a United Nations embargo, rough diamond production was thought to be continuing, but available 
information was inadequate to make reliable estimates of output. 

*Based on reported exports of hydraulic cement. 

“The crushed stone series, which before 2007 was reported to be exports of gravel and crushed stone, has been revised to reflect crushed stone data only as 
reported by the Ministry of Mines, Petroleum, and Energy. 

*Does not include production from artisanal mining. 

°As reported by the International Manganese Institute. 

"Reported manganese ore exports. 
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TABLE 2 


COTE D'IVOIRE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


Commodity 


Do. 


Manganese 


Do. 


Petroleum, crude 


Do. 


Do. 


Petroleum products 


kilograms 


do. 


do. 


do. 


thousand 
42-gallon barrels 


do. 


do. 


do. 


42-gallon barrels 


(Metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 

Société des Ciments d'Abidjan 

Société des Ciments du Sud-Ouest 

Société de Ciments et Materiaux (Holcim Ltd.) 

Equigold Mines CI SA (Newcrest Mining Ltd., 89.9%, 
and Government, 10.1%) 

Société des Mines d'Ity (La Mancha Resources Inc., 
45.9%; Société pour le Développement Minier 
(SODEM)N), 44.1%; Government, 10%) 

Société des Mines de Tongon SA (Randgold 
Resources Ltd., 89%; Government, 10%; 
local [vorian company, 1%) 

Yaouré Mining SA (Amara Mining plc, 90%, and 
Government, 10%) 

Compagnie Miniére du Littoral (Société pour le 
Développement Minier de la Cote d'Ivoire 
(SODEMD), 51%; China National Geological and 
Mining Corp., 39%; private interests, 10%) 

Dharni Sampda Private Ltd. 

Canadian Natural Resources Ltd., 57.61%; Svenska 
Petroleum Exploration AS, 27.39%; Société 
Nationale d'Operations Pétroliéres de la Céte 
d'Ivoire (Petroci), 15% 

Canadian Natural Resources Ltd., 58.67%; Tullow 
Oil plc, 21.33%; Société Nationale d’Operations 
Pétroliéres de la Céte d'Ivoire (Petroci), 20% 

Tullow Oil ple., 45%; Anadarko Petroleum Corp., 
40%; Société Nationale d'Operations Pétroliéres 
de la Céte d'Ivoire (Petroci), 15% 

Lukoil Overseas Céte d’Ivoire Ltd., 56.66%; Vanco 
Céte d’Ivoire Ltd., 28.34%; Société Nationale 

d'Operations Pétroliéres de la Céte d'Ivoire 
(Petroci), 15% 
Société Ivorienne de Raffinage (Government, 100%) 


Location of main facilities 
Abidjan plant 
San Pedro 
Abidjan plant 
Bonikro Mine, 240 kilometers 
northwest of Abidjan 
Ity Mine, 700 kilometers 
from Abidjan 


Tongon Mine, northern 
Cote d'Ivoire, 55 kilometers 
south of the border with Mali 
Yaouré Mine, 40 kilometers 
northwest of Yamoussoukro 
Lauzoua/Mokta Mine, 
180 kilometers west of 
Abidjan 


Bondoukou Mine 
Baobab oilfield, offshore 


East Espoir oilfield, offshore 


Block Cl—103 


Block CI-401 


Abidjan 


Annual capacity 
750,000 
100,000 
900,000 
5,000 
1,900 
9,000 


1,240 


300,000 


6,700 


NA 


NA 


60,000 


per day 
Do., do. Ditto. NA Not available. 


‘It was not clear whether the mine was operational in 2010 and (or) in 2011 . 
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THe MINERAL INDUSTRY OF DJIBOUTI 


By Thomas R. Yager 


In 2012, the small East African country of Djibouti produced 


salt and such construction materials as basalt (table 1). 
Djibouti’s production and consumption of minerals were not 
globally significant. 


Production 


Salt mining started on a semi-industrial scale at Lake Assal in 
1998. After declining sharply in 2004, production through 2012 


remained at an estimated 12,000 metric tons per year (t/yr). 
Structure of the Mineral Industry 


Salt production at Lake Assal was carried out by artisanal 
miners. As of May 2012, Djibouti reportedly had no 
larger scale salt producers (Fausto DeGuzman, Economics 
Officer, U.S. Embassy, Djibouti, Djibouti, written commun., 
May 16, 2012). 


Commodity Review 


Metals 


Gold.—In 2012, Stratex International plc and Thani Ashanti 
Alliance Ltd. [a joint venture of AngloGold Ashanti Ltd. 
of South Africa (50%) and Thani Dubai Mining Ltd. of the 
United Arab Emirates (50%)] explored for gold at the Asal 
and the Oklila prospects, which are part of the Afar project. 
Stratex and Thani Ashanti planned to start drilling at Oklila 
in the second quarter of 2013 (Stratex International plc, 2013, 
p. 11-12). 


Industrial Minerals 


Cement.—In October 2012, the Government approved 
Cimenterie d’Ali Sabieh’s plans to develop a new cement 
plant with a capacity of 200,000 t/yr in Ali Sabieh. In early 
2011, the Export-Import Bank of India extended a $10 million 
line of credit to the Government of Djibouti to build the plant 
(International Cement Review, 2011; Guelleh, 2012). 


Salt.—Resources of salt in brine at Lake Assal were estimated 


tobe 100 million metric tons. Artisanal miners produced about 
12,000 /yr of salt at Lake Assal. Production was less than 10% 
of the levels reached in 2002 when 12 companies mined salt 
(Banque Centrale de Djibouti, undated, p. 21; Ria Novosti, 
2010; U.S. Embassy, Djibouti, Djibouti, 2011). 


DIIBOUTI—2012 


As of May 2012, Salt Investment SAZF’s [a joint venture 
of Emerging Capital Partners LLC of the United States, 
Hardtechnologies Group of Spain, and Société d’Exploitation 
du Lac Assal] plans to complete a new mining operation and 
processing plant at Lake Assal with a capacity of 4 million 
metric tons per year were on hold. Magnesium and other 
contaminants rendered salt from Lake Assal unsuitable for 
the chemicals, glass, and plastic industries without additional 
processing. Restarting the project was likely to require an 
investment of $5 million to resolve quality problems. Additional 
investment could be necessary for maintenance of equipment 
and facilities because of Djibouti’s harsh climate (Feytis, 2009; 
U.S. Embassy, Djibouti, Djibouti, 2011; Fausto DeGuzman, 
Economics Officer, U.S. Embassy, Djibouti, Djibouti, written 
commun., May 16, 2012). 


Mineral Fuels 


Petroleum.—In September 2011, Oyster Oil & Gas Ltd. 
signed a production-sharing agreement with the Government for 
four exploration blocks, of which three were located onshore 
and one offshore (Oyster Oil & Gas Ltd., 2011). 
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TABLE 1 
DJIBOUTI: ESTIMATED PRODUCTION OF MINERAL COMMODITIES!” 


(Metric tons) 
Commodity’ 2008 2009 2010 2011 2012 
Salt 12,000 ° 12,000 * 12,000 ‘ 12,000 ' 12,000 


"Revised. 
‘Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


*Table includes data available through May 16, 2013. 
*In addition to the commodity listed, crude construction materials, including basalt, are produced, but available information 


is inadequate to make reliable estimates of output. 


TABLE 2 
DJIBOUTI: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons) 
Annual 
Commodity Major operating companies Location of main facilities capacity* 
Salt Artisanal miners Mines at Lake Assal 12,000 


“Estimated. 


13.2 U.S, GEOLOGICADSURVEY MINERALS YEARBOOK—2012 


— 


— 


THe MINERAL INDUSTRY OF EGYPT 
By Mowafa Taib 


Egypt was a significant supplier of fuel minerals and some 
industrial minerals to the world in 2012; it was Africa’s 
second-ranked producer of natural gas after Algeria and the 
fifth-ranked producer of crude oil after Nigeria, Angola, 

Algeria, and Libya. Egypt was A frica’s second-ranked crude 
steel producer after South Africa and the world’s eighth-ranked 
producer of direct-reduced iron (DRI). Egypt was among the 
world’s top producers of cement, gold, nitrogen fertilizer, and 
phosphate rock. Mineral commodities produced by companies 
in Egypt included such metals as aluminum, crude steel, DRI, 
ferroalloys, gold, ilmenite, iron ore, manganese, secondary 
copper, steel, and tin. The country was also a significant 
producer of such industrial and fuel minerals as ammonia, 
barite, basalt, bentonite, coal, coke, dolomite, feldspar, fluorspar, 
granite, gypsum, kaolin, limestone, marble, phosphate rock, 
quartz, salt, sand and gravel, sandstone, silica sand, soda ash, 
sulfur, talc, and urea (table 1; BP p.l.c., 2013, p. 8, 22; Midrex 
Technologies, Inc., 2013, p. 7; van Oss, 2013). 


Minerals in the National Economy 


In 2012, the Egyptian economy grew at a rate of 2.2% in 
real terms compared with revised 1.8% in 2011. The sluggish 
growth in 2012 was because of weak performance in virtually 
all economic sectors following the January 25th Revolution 
in 2011 and continued political instability in the country. At 
2011-12 prices, the share of the crude oil, natural gas and other 
extracted minerals in the Egyptian economy was 16.5% of the 
gross domestic product (GDP), and that of the manufacturing 
sector, which included the cement, fertilizer, and iron and 
steel industries, amounted to 15.5%-of the GDP; construction 
accounted for 4.4% of the GDP. The mining sector, including 
the extraction of hydrocarbons, contracted at a rate of 0.2% 
in 2012 whereas the construction and the manufacturing 
sectors’ growth rates were 4.5% and 2.4%, respectively 
(Central Bank of Egypt, 2013, p. 104). 

The flow of foreign direct investment (FDI) into Egypt 
increased by 480% to about $2.8 billion in 2012 compared with 
arevised $483 million in 2011; despite the increase in 2012, 
however, FDI inflows remained much less than in previous 
years, which averaged $8.5 billion per year in the period from 
2007 to 2010. Most of the FDI flows to Egypt went to the 
petroleum sector (about 76%) and industry (4%). The flow of 
FDI out of Egypt decreased by 66% to $211 million in 2012 
from $626 million in 2011 (United Nations Conference on 
Trade and Development, 2013, p. 213). 


Government Policies and Programs 


The draft of the new mining law, which was prepared by the 
Egyptian Mineral Resources Authority (EMRA) with the help of 
the International Finance Corp. (IFC) of the World Bank Group 
in 2008, was still awaiting Parliamentary and Presidential 
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approval as of yearend 2012. The new law was intended to 
address problems associated with the current mining law, which 
is based on law No. 66 of 1953 and law No. 86 of 1956, which 
had been amended only twice (in 1957 and 1964). Investment 
law No. 8 of 1997 provided the legal framework for several 
mining companies that were established in the country in the 
early 2000s. The law protects investments in the country against 
nationalization and provides incentives for investing in mining 
and in the manufacturing of fertilizer and petrochemicals in the 
country’s free trade zones. 

The Government designated gold production and natural gas 
processing, treatment, and transportation projects as strategic 
projects for the development of the mineral industry. In 2010, 
the Egyptian Mineral Resources Scientists Council of the 
Ministry of Petroleum developed a long-term mining strategy 
for the country. The national strategy is focused on developing 
the resources of the phosphate rock deposits in the Western 
Desert and the Al Wadi Al Gadid in the southeast, and the 
mineral resources of the Sinai Peninsula (Egyptian Mineral 
Resources Authority, 2013a, b; Ministry of Petroleum, 2013). 


Production 


Notable increases in mineral commodity production in 2012 
compared with that of 2011 included the increase in ferrosilicon 
production by about 50%; phosphate rock, by 31%; gold, by 
29%; cement, by about 26%, steel wire, by 15%, and hot-rolled 
steel, by 10%. Notable decreases in mineral commodity 
production in 2012 compared with that of 2011 included the 
decrease in refined copper production, by 98%; feldspar, by 
96%; urea, by 24%; ammonia, by 16%; and natural gas liquids, 
by 12% (table 1). 


Structure of the Mineral Industry 


Egypt’s metals, industrial minerals, and mineral fuel industries 
were managed by the Ministry of Petroleum through five 
independently managed entities—Egyptian General Petroleum 
Corp. (EGPC), Egyptian Natural Gas Holding Co. (EGAS), 
Egyptian Petrochemical Holdings Co. (ECHEM), EMRA, and 
Ganoube El Wadi Holding Co. (Ganope). The EGPC managed 
the exploration for and the production, refining, marketing, 
and distribution of crude oil. The EGAS administered the 
country’s natural gas activities, including the exploration for 
and the marketing, processing, production, treatment, and 
transportation of natural gas. Ganope was responsible for all 
natural gas and crude oil activities in Upper Egypt. The ECHEM 
carried out all petrochemical operations in the country. The 
EMRA was responsible for conducting geologic mapping 
and mineral exploration and for issuing mining permits. The 
EMRA held shares in three mining companies—El Wadi A] 
Gadid Company for Mineral Resources and Oil Shale (Wadico), 
Egyptian Company for Mineral Resources (ECMR), and 
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Abu Tartur Phosphate Co. ECMR created Quartz Misr, which 
was a joint venture with local investors to exploit quartz 
deposits in the Eastern Desert of Egypt. ECMR was also a 
partner with Centamin p.|.c. of the United Kingdom in the 
development of the Sukari gold mine project. ECMR and 
Gippsland Ltd. of Australia were 50-50 partners in Tantalum 
Egypt J.S.C., which was a joint-venture company formed to 
develop the Abu Dabbab and the Nuweibi tantalum-tin-feldspar 
deposits. ECMR was looking for local and international partners 
to explore for and produce bentonite, calcium carbonate, 
feldspar, fluorspar, granite, gypsum, ilmenite, iron oxide 
pigments, marble, phosphate rock, quartz, silica sand, talc, 
tantalum, and vermiculite (Egyptian Company for Mineral 
Resources, 2013). 

The Holding Company for Metallurgical Industries was an 
Egyptian joint-stock holding company (E.J.S.C.) organized to 
operate under the provisions of the Public Enterprise law. Its 
affiliates included Aluminium Co. of Egypt (Egyptalum), Delta 
Steel Mill Co., Egyptian Co. for Metallic Construction, Egyptian 
Copper Works Co., Egyptian Ferroalloys Co., Egyptian Iron 
and Steel Co. (Hadisolb), El Nasr Coke and Chemicals Co., 

El Nasr Forging Co., El Nasr Mining Co., El Nasr Pipes and 
Fittings Co., and the General Co. for Ceramics and Porcelain. 

El Nasr Mining produced several mineral commodities, 
including ball clay, barite, clay, feldspar, fluorspar, gypsum, 
ilmenite, iron ore (iron oxide), kaolin, magnesite, manganese, 
phosphate rock, quartz, and talc. The company exported 
mineral commodities from its three export ports at Abu Ghusun, 
Hamrawein, and Safaga on the Red Sea (El Nasr Mining Co., 
2013; Metallurgical Industries Co., 2013). 

The Industrial Development Authority (IDA) of the MTI was 
responsible for issuing licenses to build cement, fertilizer, and 
steel plants as well as for regulating the cement, fertilizer, and 
steel markets. The IDA also was responsible for ensuring the 
presence of a sufficient supply of cement, reinforcement bar, and 
other building materials in the local markets. 

The cement and steel markets had both state-owned and 
private producers but were dominated by private companies. 
Several international cement companies had cement production 
operations in Egypt, including Cementos La Union S.A. 
of Spain, Cimentos de Portugal, SGPS, S.A. (Cimpor) of 
Portugal, Holcim Ltd. of Switzerland, Italcementi Group of 
Italy, Lafarge S.A. of France, TITAN Group of Greece, and 
Vicat Group of France. ASEC Cement was a listed Egyptian 
company that owned and operated cement plants in Algeria, 
Egypt, Iraq, Sudan, and Syria (table 2). 


Mineral Trade 


In 2012, the value of Egypt’s total exports decreased to 
$29.4 billion from $31.6 billion in 2011. The value of petroleum 
products exports, which accounted for 30% of total exports, 
decreased to about $8.8 billion from $9.2 billion in 2011. 
The volume of crude oil and petroleum products exports 
decreased by about 11% to 104,200 barrels per day (bbl/d) 
in 2012 from 116,500 bbi/d in 2011. Most of the decrease 
was in the volume of crude oil exports, which decreased by 
about 21% to 38,100 bbi/d in 2012 from 48,000 bbi/d in 2011 
and 62,700 bbi/d in 2010. The volume of natural gas exports 
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decreased by 29% to about 6.6 billion cubic meters in 2012 
from 10.0 billion cubic meters in 2011. The value of exports of 
chemicals, nitrogen, phosphate-based fertilizers, and phosphate 
rock combined decreased to about $1.2 billion from about 
$1.3 billion in 2011; gold exports decreased to $1.3 billion 
from about $1.7 billion in 2011; and iron and steel exports 
decreased to $324 million from $511 million in 2011. Italy was 
the top recipient of Egyptian exports followed by India, the 
United States, Saudi Arabia, Turkey, France, Spain, and Japan. 
Egyptian imports from the United States decreased in value to 
$4.4 billion from $6.2 billion in 2011, and U.S. imports from 
Egypt were valued at $1.4 billion compared with 3.0 billion 
in 2011 (Organization of the Petroleum Exporting Countries, 
2013, p. 94, 96; United Nations Statistics Division, 2013; 
U.S. Census Bureau, 2013). 

Egyptian imports increased by 12% to $69.9 billion from 
$62.2 billion in 2011. The value of hydrocarbon products 
imports totaled $12.9 billion and accounted for 18% of the 
value of total imports. The value of semifinished iron and steel 
products imports increased to $1.6 billion from $1.1 billion in 
2011, and that of other iron and steel products imports increased 
to about $1.2 billion from $1.1 billion in 2011. The volume of 
exports of finished and semifinished steel products decreased 
to 262,000 metric tons (t) from 557,000 t in 2011, and that of 
imports increased to 3.6 million metric tons (Mt) from 2.6 Mt 
in 2011. Ingots and semifinished steel imports increased in 
tonnage to 1.6 Mt from 1.0 Mt. The country imported 4.2 Mt of 
iron ore and 2 Mt of scrap compared with 4.3 Mt and 2.6 Mt, 
respectively, in 2011 (United Nations Statistics Division, 2013; 
World Steel Association, 2013). 


Commodity Review 


Metals 


Copper and Gold.—In 2012, the Sukari Gold Mine Co. 
mined 6.4 Mt of ore, processed 4.5 Mt of ore, and produced 
8,175 kilograms (kg) (reported as 262,828 troy ounces) 
of gold compared with 6.3 Mt of ore mined, 3.6 Mt of ore 
processed, and 6,305 kg (reported as 202,699 troy ounces) 
of gold produced in 2011. The Sukari gold mine is located 
about 23 kilometers (km) southwest of Marsa Alam in Egypt’s 
eastern desert and was the first modern large-scale operating 
gold mine in Egypt. The Sukari Mine began as an open pit and, 
in 2011, it consisted of an open pit mine and an underground 
mine. The grade of the ore mined underground was 8.96 grams 
per metric ton (g/t) gold in 2012 compared with 13.31 g/t gold 
in 2011. The Sukari deposit’s proved and probable mineral 
reserves were estimated to be 314 t (10.1 million troy ounces) 
of gold. The mine’s measured and indicated resources were 
estimated to be about 408 t (13.13 million troy ounces) and 
72 t (2.3 million troy ounces) of inferred resources. Centamin, 
which operated the mine, had projected an 18-year life for the 
mine (Centamin p.l.c., 2013, p. 5, 8). 

On October 30, the Egyptian Administrative Court ruled 
that Centamin’s contract with ECMR to produce gold from the 
Sukari Mine was invalid and canceled Centamin’s 30-year mine 
exploitation contract with the Government. Centamin appealed 
the court ruling and applied to suspend the enforcement of 
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' the decision during the appeal process. In March 2013, the 
| Supreme Administrative Court approved Centamin’s request and 
allowed the continuation of operations at the Sukari Mine during 
the appeal period (Centamin p.L.c., 2013, p. 4). 
‘The Hamash gold mine, which is located 100 km west of 
1 Marsa Alam in southeastern Egypt, produced 465 kg of gold 
- in 2010 and 60 kg of gold in 2009 (the latest years for which 
| comprehensive data were publicly available). The mine used a 
! heap-leach production method and was operated by Hammash 
! Misr for Gold Mines, which was a 50-50 joint venture between 
! Cypriot Matz Holdings of Cyprus and EMRA. Hammash Misr 
' was also involved with the Abu Tarda gold mine and the Um 
1 Eliga gold mine. Gold production from the Hamash gold mine is 
! not included in the 2011 and 2012 production figures for gold in 
table 1 because the company did not release any data in the past 
{ 2 years (table 1; Hammash Misr for Gold Mines, 2013). 
1 Gippsland Ltd. moved forward with exploration works at 
! eight gold prospects and one copper-nickel prospect in the Wadi 
1 Allaqi region, which is located 250 km southeast of Aswan 
) inthe Eastern Desert. Gippsland’s drilling program identified 
t several mineralization areas, including at Seiga, which had an 
i estimated inferred gold resource of 2,635 kg (Gippsland Ltd., 
¢ 2012, p. 7). 
; Gippsland completed drilling operations at the Abu Swayel 
1 prospect, which was a copper-nickel prospect located 
¢ 160 km southeast of Aswan. The company identified a 
, copper-nickel mineralization zone, including chalcopyrite, 
; which varied in thickness from 4 to 18 meters (m) alongside 
; historical sites that were mined by the ancient Egyptians 
(Gippsland Ltd., 2012, p. 7). 
In 2012, Alexander Nubia International Inc. (ANI) 
of Canada held two exploration concessions—the Abu 
Marawat and the Fitiri concessions—which are located in 
the Eastern Desert and together cover a total land area of 
2,772 square kilometers (km*). The Abu Marawat gold- 
copper-zinc-silver project was a concession that ANI won in 
an international competitive auction from Centamin Egypt 
in 2008. ANI drilled 79 diamond drill holes and estimated 
the Abu Marawat’s mineral resource to be 12.3 t (reported as 
397,000 troy ounces) of gold. The inferred mineral resource was 
2.9 Mt grading 1.75 g/t gold, 29.3 g/t silver, 0.77% copper, and 
1.15% zinc. The Hamama volcanogenic massive sulfide (VMS) 
deposit is situated within the Abu Marawat concession, which is 
located in Egypt’s part of the Arabian Shield (a historical copper 
; and gold mining zone) (Alexander Nubia International Inc., 
2013). 
Iron and Steel.—Production of continuously cast steel 
increased to 6.6 Mt in 2012 from about 6.5 Mt in 2011. Most 
of the steel production (91.6%) was carried out by electric arc 
fumaces (EAFs), and the remaining 8.4%, by oxygen-blown 
converters. Production of hot-rolled steel products increased 
to about 7.3 Mt compared with about 6.6 Mt in 2011; of this 
‘ amount, 86% was long products and 14% was flat products. 
Al Ezz Steel Rebars S.A. (Ezzsteel) was the leading steel 
producer in North Africa and had the capacity to produce 
* 38 million metric tons per year (Mt/yr) of iron and steel 
products. Ezzsteel, which completed the construction of its 
newest steel mill in Suez in 2011, produced 3.6 Mt of long 
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products and 1 Mt of flat products in 2012 (Al Ezz Steel Rebars 
S.A., 2013). 

Suez Steel Co. (Solb Misr) was the second largest steel 
company in Egypt in terms of production capacity, which was 
2.6 Mt/yr of iron and steel products. The company produced 
billets, DRI, steel reinforcing bar (rebar), and wire rods and 
coils (Suez Steel Co., 2013). 

Egyptian Steel Group, which was created in 2010 to produce 
iron and steel products, depended on billet from the local market 
and on imports to feed its 300,000 metric ton per year (t/yr) 
rebar mill in Port Said. The group operated a second mill that 
produced 250,000 t/yr of wired steel in Alexandria. Egyptian 
Steel was seeking $573 million to finance construction of steel 
mills in Ain Sokhna and Beni Swief that would add 1.7 Mt/yr of 
rebar and | Mt/yr of billet to the company’s production capacity 
by 2015. The company was building two EAF plants that would 
be fed with scrap and would each have the capacity to produce 
850,000 t/yr of billet (Egyptian Steel Group, 2013). 

Tantalum and Tin.—In 2012, Tantalum Egypt J.S.C., which 
was a 50-50 joint venture of ECMR and Tantalum International 
Pty Ltd. (a wholly owned subsidiary of Gippsland), was seeking 
to raise $225 million to fund phase 1 of the Abu Dabbab 
tantalum-tin-feldspar project and the Nuweibi tantalum- 
niobium-feldspar project, which are located in southeastern 
Egypt near the Red Sea coast. The combined measured, 
indicated, and inferred resources of the Abu Dabbab deposit 
were estimated to be 44.5 Mt grading 250 g/t tantalum pentoxide 
(Ta,O,) and 0.143% tin (Sn) at a cutoff grade of 100 g/t Ta,O.. 
The measured resources were estimated to be 15.2 Mt at a 
grade of 290 g/t Ta,O, and 0.143% Sn. The indicated mineral 
resources were estimated to be 17.3 Mt of Ta,O, grading 
250 g/t and 0.078% Sn, and the inferred mineral resources were 
estimated to be 12 Mt grading 200 g/t Ta,O, and 0.03% Sn. 

The total proved and probable ore reserves at the Abu Dabbab 
deposit were estimated to be 33.18 Mt grading 252 g/t Ta,O, and 
0.1312% tin oxide (Gippsland Ltd ., 2013a). 

The Nuweibi deposit, which 1s located 17 km southwest of 
the Abu Dabbab project, contained 98 Mt of tantalum-niobium- 
feldspar mineral resources at a cutoff grade of 100 g/t Ta,O,. 
The indicated resource was 48 Mt grading 147 g/t Ta,O, and 
90 g/t niobium pentoxide (Nb,O,), and the inferred resource was 
50 Mt grading 138 g/t Ta,O, and 95 g/t Nb,O,. The resource 
tonnage of the Nuweibi deposit was more than double that of 
the Abu Dabbab deposit, but the average Ta,O, grade was 43% 
lower than that of Abu Dabbab. Given the amounts of identified 
resources (measured, indicated, and inferred) contained in the 
Abu Dabbab and the Nuweibi deposits, Gippsland expected that 
the company would rank among the world’s leading producers 
of tantalum for many years to come (Gippsland Ltd., 2013c). 

Based on a bankable feasibility study for the Abu Dabbab 
project that was completed in 2011, Tantalum Egypt planned to 
produce 420,000 kilograms per year (kg/yr) (925,000 pounds 
per year) of high-purity tantalum synthetic concentrate, known 
as SynCon (a tantalum concentrate that contains 55% Ta,O,) and 
2,300 t/yr of tin metal in concentrate in phase | of the project. 
In phase 2, the company expected to produce up to 2.4 Mt/yr of 
feldspar (Gippsland Ltd., 2012). 
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In March, the company commenced tin production at Abu 
Dabbab following the completion of a study on the development 
of the Abu Dabbab’s alluvial tin deposits. The tin plant was 
expected to produce between 600 and 660 t/yr of tin contained 
in concentrate (Gippsland Ltd., 2013b). 

In February 2013, a group of four Egyptian banks— 

Bank Audi, Banque du Caire, Banque Misr, and 

Commercial International Bank—agreed to finance the Abu 
Dabbab tantalum-tin-feldspar project. The project was promoted 
as producing conflict-free tantalum as distinguished from 
tantalum produced in conflict areas, such as in the Democratic 
Republic of the Congo [Congo (Kinshasa)]. The project was 
expected to make Egypt a major world producer of tantalum. 


Industrial Minerals 


Barite, Bentonite, and other Oilfield Minerals.—Rasheed 
Performance Minerals Group (RPM) operated several barite and 
bentonite mines and other oilfield chemical processing plants 
in Egypt. RPM owned two barite mills that had a combined 
capacity of 100,000 t/yr. RPM was building a third barite mill 
and a concentration plant that was expected to begin production 
in 2013. Bentonite mines operated by RPM are located about 
110 km southwest of Alexandria; the company also operated 
a bentonite processing plant at the Borg El Arab Industrial 
Development Zone, which is located 65 km southwest of 
Alexandria. The plant used both locally produced and imported 
bentonite. The 225,000-t/yr-capacity processing plant included 
blending, chemical and mechanical activation, drying, sieving, 
milling, and packaging. RPM also produced organoclays 
and organophyllic lignite for oilfield drilling operations 
(Rasheed Performance Minerals Group, 2013). 

Cement.— According to the latest Arab Union of Cement 
and Building Materials (AUCBM) statistics, Egypt produced 
55.2 Mt of cement in 2012. The AUCBM listed 15 producers of 
cement in the country. Cement and clinker capacity amounted to 
65 Mt/yr and 61.8 Mt/yr, respectively (Arab Union of Cement 
and Building Materials, 2013). 

Construction of a greenfield cement plant by Arab National 
Cement Co. (ANCC), which was located 200 km south of Cairo 
in the Governorate of E] Minya, continued during 2012. The 
plant was expected to have the capacity to produce 1.5 Mt/yr 
of clinker and 2.0 Mt/yr of cement. The plant was owned by 
ASEC Cement (45% interest). Other shareholders included Misr 
Qena Cement (13.9%), Hayel Saeed Group of Yemen (30.7%), 
Investment Fund for Developing Countries of Denmark (9.2%), 
and others (1.2%). ASEC Cement also owned a 27.55% stake 
in Misr Qena Cement, which is located at El Quseir in the 
Governorate of Qena. The plant had been producing about 
2 Mt/yr of cement since 2010 (ASEC Cement, 2013). 

Nitrogen.—Ten companies produced a combined total 
of about 2.95 Mt of ammonia (N content) in Egypt in 2012. 
Abu Qir Fertilizer & Chemical Industries Co. was the 
leading producer of ammonia in Egypt; it was responsible 
for about 26% of the country’s total production, followed by 
Egyptian Fertilizers Co. (18%) and Egypt Basic Industries 
Corp. (EBIC) (16%). Other producers included Alexandria 
Fertilizers Co. (AlexFert), Egyptian Chemical Industries KIMA 


14.4 


ASWAN, EL Delta Company for Fertilizers and Chemical 
Industries (ASMEDA), El Nasr Fertilizers and Chemicals Co. 
(SEMADCO), Helwan Fertilizer Co., and MISR Fertilizer 
Production Co. S.A.E. (MOPCO). Six companies produced 
about 3.7 Mt of urea in 2012. Egyptian Fertilizers was the 
leading producer of ammonia and accounted for about 31% of 
the country’s total production, followed by Abu Qir Fertilizer 
& Chemical Industries Co. (27%), AlexFert (18%), Helwan 
Fertilizer Co. (17%), ASMEDA (11%), and MOPCO (6%) 
(Arab Fertilizer Association, 2013, p. 23, 28). 

In March, production at MOPCO’s urea plant at the Rehab 
Industrial Free Zone in Damietta resumed following a 4-month 
stoppage because of protests, which claimed that the plant 
violated environmental regulations and adversely affected 
the environment in the surrounding residential and tourist 
areas. In January, a committee made of experts and academic 
professionals concluded that the MOPCO plant was entirely 
benign to the environment and recommended the resumption 
of operations and continuation of expansion plans. Soon 
after, an Administrative Court overruled the Government’s 
decision to halt work and expansion activity in favor of the 
MOPCO plant and rejected the lawsuit by local civic groups 
(Abd Al-Fatah, 2012). 

MOPCO moved forward with building two additional 
urea trains at the Rehab Industrial Free Zone to triple its urea 
production capacity to 1.95 Mt/yr from 650,000 t/yr. MOPCO’s 
wholly owned subsidiary Egyptian Nitrogen Products Company 
S.A.E. obtained a $1.05 billion loan from a consortium of local 
banks to finance the expansion plan. Agrium Inc. of Canada, 
which held a 26% interest in MOPCO, was expected to acquire 
507,000 t/yr of the urea output and 39,000 t/yr of net trade 
ammonia after the expansion work is completed. Most of 
Agrium’s share of the output would be sold through a subsidiary 
of Agrium Europe (Agrium Inc., 2011, p. 3). 

Orascom Construction Industries S.A.E. (OCI) of Egypt hada 
majority ownership in nitrogen fertilizer plants at Ain Al-Sokhné 
near the city of Suez through its subsidiaries—Egypt Basic 
Industries Corp. (EBIC) and Egyptian Fertilizer Co. (EFC). The 
EBIC plant at Ain Al-Sokhna was 60% owned by OCI and had 
the capacity to produce 0.7 Mt/yr of anhydrous ammonia. The 
plant had a dedicated 8-km pipeline from the plant to a bulk 
liquid export jetty on the Suez Canal. EFC’s plant, which was 
100% owned by OCI, completed a debottlenecking project that 
increased the production capacity to 1.6 Mt/yr of urea from 
1.3 Mt/yr. OCI produced ammonia, granulated urea, and nitrates 
in Algeria, Egypt, the Netherlands, and the United States. The 
company, which was the world’s leading producer of melamine 
(67% nitrogen), had the capacity to produce 2.2 Mt/yr of 
anhydrous ammonia, 2.8 Mt/yr of granular urea, 1.35 Mt/yr of 
calcium ammonium nitrate, 0.75 Mt/yr of methanol, and 
0.25 Mt/yr each of melamine and urea ammonium nitrate 
(Orascom Construction Industries S.A.E., 2013). 

Phosphate Rock.—In 2012, the gross weight of phosphate 
rock produced in Egypt amounted to 6.2 Mt, which was 
an increase of 31% compared with that of 2011. Most of 
the production (69%) was carried out by El Nasr Mining, 
which was the main producer of phosphate rock in Egypt. 
The company produced 4.3 Mt of phosphate rock from the 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—201? 


East El Sebaaya Mine, the West El] Sebaaya Mine, and the Red 
Sea Mine at El Quseir. El Nasr Mining owned two export ports 
on the Red Sea—Hamrawein Port and Abu Ghusun Port (Arab 
Fertilizer Association, 2013, p. 37; El Nasr Mining Co., 2013). 
Phosphate Misr Co. S.A.E (PMC) was the country’s 
second-ranked producer of phosphate rock; it operated the 
New Valley phosphate rock mines, which are located on the 
Abu Tartur plateau at equal distance (650 km) from Cairo 
and the Port of Safaga on the Red Sea. The phosphate ore is 
spread across the Abu Tartur plateau, which covers 1,200 km?. 
The results of 375 drill holes in a 120-km? area of the plateau 
indicated that some 750 Mt of phosphate rock reserves could 
be mined. In 2012, PMC produced 1.7 Mt of phosphate 
tock (27% of the country’s total production) compared with 
6, 000 t in 2011. PMC had the capacity to produce 2.5 Mt/yr 
at yearend 2012 (Arab Fertilizer Association, 2013, p. 37; 
Phosphate Misr Co., 2013). 
El Wataneya for Mining and Quarries was the third-ranked 
producer of phosphate rock in Egypt. El Wataneya produced 
US, 000 t of phosphate rock compared with 205,000 t in 2011. 
| ‘The company explored for and exploited phosphate rock in 
| the Nile Valley, the Red Sea, and the Eastern and Western 
Desert areas. E] Wataneya owned 16 phosphate rock deposits 
inthe Nile Valley, which covers 300 km’. El Wataneya 
“teported acquiring seven Government-owned mines in East 
| El Sebaaya. Among these mines, the El Kelh Mine had been 
_ operating for 2 years, and the Nagae Mine was just at the 
: _ beginning of its operations; the capacity of each of these 
mines was 2.5 Mt/yr (Arab Fertilizer Association, 2013, p. 37; 
| E] Wataneya for Mining and Quarries, 2013). 

_ §$alt.—E] Nasr Salines Co., which operated two facilities at 
, Buy Al-Arab in Alexandria and Sebika in El-Arish, completed 
both phases of its expansion plan at both facilities. In the first 
’ phase, salt production capacity at Burj Al-Arab was increased to 
1.2 Mt/yr from 300,000 t/yr. In the second phase of expansion, 
the company’s salt production capacity at Sebika was increased 

 to2 Mtyr. El-Mex Salines Co., which operated two salt deposits 
in Alexandria and Port Said, had the capacity to produce 
~ about 1.8 Mt/yr of salt, including 1.4 Mt/yr at El-Mex Salines 
in Alexandria and 350,000 t/yr at the Port Said facility 
i (El-Mex Salines Co., 2013; El Nasr Salines Co., 2013). 


| 


- Mineral Fuels 


Natural Gas.—According to the Organization of Arab 
Petroleum Exporting Countries, Egypt’s proved natural 
gas reserves at the end of 2012 were estimated to be 
2,186 billion cubic meters and to account for 1.14% of the 
world’s total natural gas reserves. The volume of marketed 
natural gas produced in 2012 was 58.8 billion cubic meters, or 
1.7% of the world’s total production, which was less than the 
61.3 billion cubic meters produced in 2011. Most of Egypt’s 
natural gas production came from Mediterranean Sea blocks 
where 78% of the country’s gas reserves are located. The 
maining reserves are located in the Western Desert (10%), 
the Gulf of Suez (8%), and the Nile Delta (4%). In 2012, 
29 natural gas discoveries were reported in Egypt compared 
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with 21 discoveries in 2011 (Organization of Arab Petroleum 
Exporting Countries, 2013, p. 14, 20, 22, 34, 36). 

Egypt had three operational liquefied natural gas (LNG) 
trains. The first train was located at Damietta in the Eastern 
Nile Delta and was operated by CEPSA. The second train was 
located in Idku in the Western Nile Delta and was operated by 
Egyptian LNG [a joint venture of BG Egypt, EGAS, EGPC, 
Gaz de France, and Petroliam Nasional Berhard (Petronas) 
of Malaysia]. Trains ]1 and 2 had the capacity to produce a 
combined output of 7.2 Mt/yr. The third LNG train was located 
in the Mediterranean Gas Complex at Port Said and was jointly 
operated by BP Egypt and Eni S.p.A. of Italy. BG Egypt drilled 
16 consecutive positive wells in the West Delta Deep Marine 
(WDDM) concession. In July, the company commenced natural 
gas production from Block 8b of the WDDM concession, 
which is located about 90 km offshore the Nile Delta. 

BG Egypt planned to drill nine wells in 2013 and 2014 for the 
development of the Block 9a section of the WDDM concession 
(BG Group, 2013a, b). 

Egypt had been exporting natural gas to Israel and Jordan 
by pipeline but recently the flow of gas had been disrupted 
several times because of attacks by armed groups on natural 
gas pipelines in the northern part of the Sinai Peninsula. In 
April, the Government terminated the supply of natural gas 
to Israel and canceled its 2005 contract with Israel under 
which Egypt had agreed to supply Israel with natural gas for 
20 years. The reason of the termination was disagreement 
about the natural gas sale price. In 2012, Egypt’s natural gas 
exports amounted to 6.6 billion cubic meters, 85% of which 
was transported by LNG carrier and the remaining 15% was 
transported by pipeline. LNG exports decreased significantly 
to 5.6 billion cubic meters from about 9.2 billion cubic meters 
in 2011 and 15.5 billion cubic meters in 2008. Natural gas 
exports by pipeline to Jordan and Israel increased to 1.0 billion 
cubic meters in 2012 from 0.85 billion cubic meters in 2011, 
but the export level remained much lower than the peak year of 
2009 (5.75 billion cubic meters) (Cable News Network, 2012; 
Organization of Arab Petroleum Exporting Countries, 2013, 

p. 98, 100). 

Petroleum.—In 2012, 57 oil discoveries were reported in 
Egypt, which was equal to the number of oil discoveries in 
2011; the number of active rigs, however, decreased to 48 in 
2012 from 71 rigs in 2011. Crude oil production averaged 
571,500 bbi/d in 2012, which was slightly more than the 
average production of 566,000 bbl/d in 2011. Consumption of 
crude oil was estimated to have been 742,500 bbi/d in 2012 
and 751,100 bbi/d in 2011. Egypt’s crude oil production came 
from the Eastern Desert, the Gulf of Suez, the Mediterranean 
Sea, the Nile Delta, the Sinai Peninsula, and the Western Desert. 
The proved crude oil reserves of Egypt were estimated to be 
4.2 billion barrels (Organization of Arab Petroleum Exporting 
Countries, 2013, p. 8, 28; Organization of the Petroleum 
Exporting Countries, 2013, p. 25, 46). 

Egypt, which was the leading African country in terms of the 
volume of petroleum products output, had an installed refining 
capacity of 992,400 bbi/d of crude oil at its nine petroleum 
refineries and planned to increase its petroleum refining capacity 
by an additional 600,000 bbli/d by 2016. The country’s output of 
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refined petroleum products decreased slightly to 552,600 bbl/d 
from 554,100 bbi/d in 2011 (Organization of Arab Petroleum 
Exporting Countries, 2013, p. 38). 

Egyptian Refinery Co. was a partnership company 
of state-owned Cairo Oil Refining Co. (CORC) (40%), 
G.S. Engineering and Construction Corp. of the Republic of 
Korea (30%), and Mitsui and Co. of Japan (30%) that was 
created to build a $3.7 billion hydrocracking and coking 
refinery. The new refinery, which would take 4 years to build, 
would be located next to the existing CORC refinery within 
the Mostorod Petroleum Complex (about 20 km northeast of 
Cairo). The new refinery would produce lighter petroleum 
products, such as diesel and liquefied petroleum gas in a more 


efficient fashion and emit less sulfur dioxide to the environment. 


Refinery products from both the new refinery and the upgraded 
existing refineries would be offtaken by EGPC and delivered 
to consumption points in Cairo. The private equity company 
of Citadel Group was a majority stakeholder (85% interest), 
and EGPC held the remaining share (15% interest). The 
African Development Bank, the European Investment Bank, 
and the International Finance Corp. were among the banks that 
were financing the proposed Egyptian Refining Co. project 
(Egyptian Refining Co., 2013). 


Outlook 


The mineral industry in Egypt is likely to grow in the near 
future owing to two main factors. The first one is the country’s 
abundant mineral resources—especially its resources of crude 
oil, gold, natural gas, phosphate rock, and tantalum. The other 
factor is the increased demand for cement, rebar, and other 
construction materials. Recent political and social unrest in the 
country following the January 25th Revolution in 2011 created 
uncertainty about the country’s investment climate among 
local, regional, and international investors. Some investors in 
the mineral sector are waiting for the final outcome of the court 
ruling on Centamin’s case for the Sukari gold mine as well as 
the approval of a new Constitution and the election of a new © 
Parliament and President in 2014. For Egypt, achieving political 
stability and safety, passing of the draft mining law by the 
Parliament, reducing bureaucracy, and enhancing transparency 
are essential factors to bring economic growth and investment 
back to the country. 
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TABLE I 


(Thousand metric tons unless otherwise specified) 


| Commodity” 
; METALS 
Aluminum, metal: 
Primary 7 
Secondary 
. Total 


Copper, refined, secondary® 7 


Gold kilograms 


: 
, bonand steel: 

lron ore and concentrate, gross weight 
; _ Fecontent (50%) 


Metal: a 

g Pig iron —ra 

. __ Direct-reduced iron 

bi Steel, crude 

> Rolled,hot 

: __ Rolled, wired _ 

‘ __Ferroalloys:* ; 

5 ___ Ferromanganese_ 7 Sr 7 


4 Ferrosilicon 
if Manganese ore: 
_ Gross weight 

~ Mn content 


yin | metric tons 
% Titanium, ilmenite’ = =e 
2 rr INDUSTRIAL MINERALS 
: Barite! eae metric tons 
:g Cement, hydraulic, all types ee fos a 
Clays: 

_ Bentonite ren 
st _ Kaolin te 
: 4 a crude bo 2 7 metric tons 
ye NOrspar’ do. 
15 ci ae 
a ton oxide pigments : 
7 Umef 
Nitrogen 
ie _ Ammonia, N content a 
‘ ine : 


z1 —Phosphate rock _ 


a See footnotes at end of table © 
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2008 2009 2010 2011 2012 
260 265 359 394° 400 ¢ 
110 170 180 180 180 
370 395 539 574 580 

4 ac? 4 ane 4 
_ 95 9,847 6,304 "* 8,148 * 

1,780 2,314 ° 3,329 ° 3,930' 4,000 ¢ 
890 1,157 1,664 1,965 2,000 
900 800 600 600 550 

2,643 ' 3,051 ‘ 2,965 ' 2,932 ' 3,068 
6,198 5,500 6,700 6,486 6,627 
6,766 6,352 7,939 6,588 7,265 
851 915 865 970 1,113 
30 30 37 30 30 
59 47° 26° 52° 78 
120° 120 "¢ 160 ° 108 ' 110 
40° 4ore 37° 36° 40 
- -- - -- 400 
gg 3 88 13 11 11 
1,556 3 1,100 3,600 8,053 "3 8,000 
39,800 46,900 44,592 43,884 55,200 
32 29° 333 1g! 20 
523 3 523 304 3 304 304 
168,673 © 5,953 ' 3,808 ° 102,114 ‘ 4,000 
550 500 500 500 500 
456 735 942 966° 1,000 « 
26 3 30 30 30 30 
1,000 800 800 800 800 
2,500 1,790 3,000 3,500 2,950 
2,000 1,120 2,310 3 2,225 3 1,684 3 
5,523 6,227 3,435 4,746 © 6,236 
1,657 1,868 1,030 1,400 1,835 
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TABLE I—Continued 
EGYPT: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 
Sodium compounds: 
Salt 2,952 2,703 ' 2,460 2,884 * 3,000 ° 
Soda ash* = 50 50 50 50 50 
Sodium sulfate® metric tons 2,500 2,500 2,500 2,500 2,500 
Stone, sand and gravel: 
Basalt thousand cubic meters 235 _ 243 245 245° 
Dolomite 108 93 117 120 120° 
Granite, dimension stone thousand cubic meters 4 59 480 480 © 480 
Limestone ° do. 35,570 ° 1,914 3 1,910 2,000 2,000 
Marble blocks® do. 284 284 1,400 1,400 1,400 
Quartz 8 34 54 35 35 
Sand:* 
Industrial sand (glass sand) 384 410 401 400 400 
Sand and gravel 440 266 910 900 900 
Sandstone® 217 3 453 3 400 400 400 
Sulfur: 
Elemental, byproduct 24 32 28 29 30 
Sulfuric acid, S content® 200 220 220 220 220 
Talc, soapstone, pyrophyllite © 69 3 44 48 48 48 
Vermiculite metric tons 7,560 4,650 2,865 2,093 ' 2,100 ° 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous” 360 300 300 300 300 
Coke 1,439 886 1,184 916° 1,200 
Gas, natural: | ee ere 
Gross production million cubic meters 61,000 62,100 61,600 62,100 ° 60,100 
Dry do. 40,000 47,205 ' 46,215 46,540 45,000 
Natural gas liquids thousand 42-gallon barrels 59,933 57,670 57,962 39,785 35,077 
Petroleum: ; 
__Crude, including condensate do. 260,975 ' 266,450 * 264,625 ‘ 265,355 * 265,720 
Refinery products: 
Liquefied petroleum gas do. 6,862 5,986 5,986 5,694 5,840 
Gasoline do. 29,054 29,164 28,698 24,054 28,580 
Kerosene and jet fuel do. 12,520 11,607 13,104 13,797 14,272 
__ Distillate fuel oil aan do. 65,481 62,233 62,926 56,648 54,130 
Residual fuel oil do. 63,620 61,393 59,386 59,605 61,210 
Lubricants do. 1,900 2,600 2,600 2,600 2,600 
— Asphalt® ee ee Oe 5,600 3,200 5,600 5,600 5,600 
_ Other ‘<)> 46,446 44,569 _ 38,072 34,249 29,468 
Total do. 231,483 220,752 216,372 202,247 201,700 _ 


“Estimated data are rounded to no more than three si gnificant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 


'Table includes data available through February 10, 2014. 


In addition to those listed, Egypt produced a number of commodities for which data were unavailable, including gemstones; mica; a number of metals, 


such as lead (which was produced from recycled material) and zinc; and manufactured mineral commodities, such as carbon black and glass. 


*Reported figure. 
“Does not include gold production from the Hamash gold mine. 
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— 


Commodity 
Aluminum 


Aluminum, secondary 


2/9/9/9/9|/S/9 19 


Bentonite 
Carbon black 


Cement 


Do. 


s/s 


S/Si3| S| Se |F/FIsI1s 


Coke 
Copper, refined 


Fenrsilicon 


Fentlizers, nitrogenous 


See foomotes at end of table. 
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TABLE 2 


EGYPT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Aluminium Co. of Egypt (Egyptalum) 
(Government, 80%, and private interests, 20%) 
Egyptian Copper Co. (Holding Company for 
Metallurgical Industries) 
Arab Aluminium Co. S.A.E. 
Egyptian Aluminium Products Co. (Alumisr) 
Egyptian Metal Works 
General Metals Co. 
Helwan Company for Non-Ferrous Industries 
Al Saad Aluminium Co. 
Al Qantara for Ferrous Metals Co. 
El]-Nasr Mining Co. (Holding Company for 
Metallurgical Companies, 100%) 
Rasheed Performance Minerals Group (RPM) 


do. 

Alexandria Carbon Black Co. (Egyptian Holding Co. 

for the Chemical Industry, 49%; Inco-Bharat, 36%; 
Grasim Industries 15%) 

Egyptian Cement Co. (Lafarge S.A., 54%; 
private interests, 26%; Holcim Ltd., 20%) 

Amirya Cement Co. [Cimentos de Portugal, 

SGPS, S.A. (Cimpor)} 

Assuit Cement Co. (Cemex Egypt) 

Arab Swiss Engineering Co. (ASEC) 
(Suez Cement Co., 68.7%) 

Al-Arish Cement (Ministry of Defense) 

TITAN Cement Egypt (TITAN Cement Co., 100%) 

Suez Cement Co. (Cements Frangais S.A., 54.2%) 

Helwan Cement Co. (Suez Cement Co., 98.69%) 

Torah Portland Cement Co. (Suez Cement Co., 66.12%) 

Alexandria Portland Cement Co. 

(Government, 77%, and private interests, 23%) 

National Cement Co. (Government, 77%, and private 
interests, 23%) 

Misr Beni Suef Cement Co. 

Misr Qena Cement Co. (ASEC cement, 45%) 

ASEC Minya Cement Co. (ASEC Cement, 45%; Hayel 
Saeed Group, 30.7%; Misr Qena Cement, 13.9%; 
Investment Fund for Developing Countries, 9.2%; 
others, 1.2%) 

Sinai Cement Co. (Vicat Group) 

South Valley Cement Co. 

Sinai White Cement Co. 

Arabian Cement Co. (Cementos La Union S.A.) 

El Nasr Coke and Chemicals Co. (Government, 100%) 

Egyptian Copper Works Co. (Holding Company for 
Metallurgical Industries) 

Egyptian Ferroalloys Co. 

Abu Qir Fertilizer & Chemical Industries Co. 

(Private and public interests, 80.9%, and Egyptian 


____General Petroleum Corp. (EGPC), 19.1%] 


do. 
do. 


Location of main facilities Annual capacity 
Nag Hammadi 266. 
Alexandria 50. 
Ismaelia 15. 
Cairo 12. 
do. NA. 
do. 6. 
Helwan 45. 
Mostorod 10. 
Suez 25. 
NA NA. 
Borg El Arab Industrial 100. 
Development Zone 
do. 225. 
do. 20. 
70 kilometers east 10,000. 
of Cairo 
do. 4,450. 
Assiut 4,752. 
Helwan 3,615. 
Al-Arish NA. 
Alexandria and Beni Suef 3,300. 
Suez 4,200. 
Helwan 4,500 
Torah 4,625 
El Mex 800. 
E! Tabbin 3,100. 
Beni Suef 2,800. 
Qena 2,000. 
El! Minya 2,000. 
Sinai 1,500. 
do. 1,400. 
do. _ 410. 
Ain El Sokhna 5,000. 
Helwan 1,400. 
Hagar el Nowatia Rmal, 130. 
Alexandria 
Idfo, Aswan 50. 
Abu Qir A 565 (ammonia), 
365 (urea). 
Abu Qir B 876 (urea). _ 
Abu Qir C 330 (ammonia), 
640 (urea). 
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Commodity 
Fertilizers, nitrogenous— 
Continued 


TABLE 2—Continued 
EGYPT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Alexandria Fertilizers Co. (AlexFert) (private, 80%, and 
Abu Qir Fertilizer & Chemical Industries Co., 20%) 


Location of main facilities 
Alexandria 


Annual capacity 
730 (ammonia), 
720 (urea). 


Do. Egypt Basic Industries Corp. (EBIC) [Orascom Suez 725 ammonia. 
Construction Industries S.A.E. (OCI), 100%] 

Do. Egyptian Chemical Industries KIMA ASWAN Aswan 330 (ammonia), 
(Chemical Industries Holding Co., 55.7%; public 600 (nitric acid), 
organizations, 39.2%; private investors, 5.5%) 800 (ammonium nitrate). 

Do. Egyptian Fertilizers Co. [Orascom Construction Ain Al Sokhna, Suez 800 (ammonia), 
Industries S.A.E. (OCD, 100%] 1,300 (urea). 

Do. EL Delta Company for Fertilizers and Chemical Talkha, Mansoura 400 (ammonia), 
Industries (ASMEDA) (Government, 100%) 297 (nitric acid), 

= 570 (urea). 

Do. EI Nasr Fertilizers and Chemicals Co. (SEMADCO) Attaka, Suez 132 (ammonia), 
(Government, 100%) 193 (nitric acid), 

200 (ammonium nitrate). 

Do. Helwan Fertilizer Co. (private) Free zone, Helwan 438 (ammonia), 

700 (urea). 
Do. Misr Fertilizer Production Co. S.A.E. (MOPCO) Free zone, Damietta 876 (ammonia), 
[Egyptian Petrochemical Holdings Co. (ECHEM), 1425 (urea). 
30.75%; Agrium Inc., 26%; National Investment 
Bank, 12.82%; Egyptian Natural Gas Holding Co. 

2 (EGAS), 7.62%; others, 22.81%] 

Fertilizers, phosphatic Abu Zaabal Fertilizers and Chemicals (private, 100%) Qalyubiyah 730 (superphosphate), 

60 (phosphoric acid). 

Do. Egyptian Financia! and Industrial Co. (private, 100%) Kafr El Zayat 900 (superphosphate). 

Do. do. . ; Assuil 750 (superphosphate). 

Do. Polyserve for Fertilizers and Chemicals (private, 100%) Cairo 320 (superphosphate). 

Do. Suez Company for Fertilizers Production (Egyptian Ain Al-Sokhna 300 (superphosphate), 

— Financial and Industrial Co., 99.8%) 20 (dicalcium phosphate). 
Fluorspar metric tons _ Egyptian Company for Mineral Resources(ECMR) = NA 4,500. 
Gold kilograms  Sukari Gold Mine Co. [Centamin p.l.c., 50%, and Sukari gold mine 10,000. 
Egyptian Company for Mineral Resources (ECMR), 
50%] 

Do. do. Hammash Misr for Gold Mines (Cypriot Matz Holdings, Hamash gold mine 500. 
50% and Egyptian Company for Mineral Resources 
(ECMR), 50%] 

Ilmenite El Nasr Mining Co. - ; NA 120. = 
Do. Misr Quarried Development Co. NA _ NA. eee 
Do. 7 Egyptian Company for Mineral Resources(ECMR) NA NA. 

Iron; — _ 

Ore Egyptian Iron and Steel Co. (Government, 100%) El-Gedida Mine, El Bahariya 1,200. 2 

Oxide E] Nasr Mining Co. (Holding Company for Mines near Sinai and Aswan __150. 

__..__ Metallurgical Industries, 100%) | Ses 

Methanol El Delta Co. for Fertilizers & Chemical Industries Talkha oe 24. ee 

Natural gas million Egyptian General Petroleum Corp. (EGPC) Abu Madi _ 3,800. 

cubic meters (Government, 100%) ee ee eee 

Do. " do. do. ; Badreddin-3 3,000. eee 

__ Do. do. do. vee eas ates ——____ Abu Qir/Naf 1,900. : 
Do. do. do. ee ee ee Ras Shukheir 1,600. aeons attri eee 
Do. do. Grupo Khalda (Repsol YPF, S.A., 50%; Apache Oil Khalda 24. 

a Co., 40%; Samsung Corp., 10%) 

Petroleum: 7 re 
Crude million Gulf of Suez Oil Co. [Egyptian General Petroleum October, Suez Gulf 45. 

42-gallon barrels _ Corp. (EGPC), 50%, and BP Amoco, 50%] eee 
Do. do. do. El Morgan, Suez Gulf 27. a 


See footnotes at end of table. 
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TABLE 2—Continued 


EGYPT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
Petroleum—Continued: 
Crude—Continued million Belayim Petroleum Co. [Egyptian General Belayim, Suez Gulf 65. 
42-gallon Petroleum Corp. (EGPC), 50%, and International 
barrels Egyptian Oil Co., 50%] = 
Do. do. Suez Oil Company [Egyptian General Petroleum Ras Budran, Suez Gulf 15. 
Corp. (EGPC), 50%; Deminex SA, 25%; 
Repsol YPF S.A., 25%] 
Pipeline do. Arab Petroleum Pipeline Co. (Governments of Ain al-Sokhna to Sidi Kir 875. 
Egypt, 50%; Saudi Arabia, 15%; Kuwait, 15%; 
United Arab Emirates, 15%; Qatar, 5%) 
Refined do. Cairo Petroleum Refining Co. (Government, 100%) Mostorod 52; 
Do. do. do. Tanta 12. 
Do. do. Alexandria Petroleum Co. (Government, 100%) Alexandria 46. 
Do. do. _ El Nasr Petroleum Refining Co. (Government, 100%) Suez 25: 
Do. do. do. Wadi Feiran, Sinai 4, 
Do. Ameriya Petroleum Refining Co. (Government, 100%) Amertya 27. 
Do. Suez Petroleum Processing Co. (Government, 100%) Suez 25. 
Do. Middle East Oil Refinery [Egyptian General Petroleum Sidi Kerir 36. 
Corp. (EGPC), 78%; Petroleum Projects and Technical 
Consultations Co. (Petrojet), 10%; others, 12%] 
Phosphate rock El Nasr Mining Co. (Holding Company for Mines at East El Sabaaya, 4,500. 
Metallurgical Industries, 100%) West El Sabaaya, and 
El Quseir 
Do. Phosphate Misr Co. S.A.E. Abu Tartur 2.500. 
Do. El Wataneya for Mining and Quarries Aswan 2,100. 
Quartz El Nasr Mining Co. (Holding Company for NA 235. 
Metallurgical Industries, 100%) 
Do. Misr Quarried Development Co. Attaka Mountain NA. 
Do. Egyptian Company for Mineral Resources (ECMR) Branice near Marsa Alam NA. 
Salt EI Nasr Salines Co. Burj Al-Arab 300. 
Do. do. Sebika 2,000. 
Do. E]-Mex Salines Co. E] Mex 1,400. 
Do. do. Port Said 350. 
Steel: 
Crude Ezz El-Dekheila Steel Co. (EZDK) [Al Ezz Steel Alexandria 2,200. 
Rebars S.A. (Ezzsteel), 53.2%] 
Do. Egyptian lron and Steel Co. (Hadisolb) Helwan steel plant 600. 
- (Government, 100%) 
Manufactured Ezz El-Dekheila Steel Co. (EZDK) [AI Ezz Steel Alexandria 3,000. 
: Rebars S.A. (Ezzsteel), 53.2%) 
_ Do. Beshay Steel Group Sadat City 2000. 
__Do. Al Ezz Flat Steel Co. Suez 1,000. oS 
Do. Egyptian Iron and Steel Co. (Hadisolb) Helwan steel plant 1,000. 
ere (Government, 100%) 
___ Do. ____ Al Ezz Steel Rebars S.A. (Ezzsteel) Sadat City 1,000. 
___Do. _ Al Ezz Rolling Mills Tenth of Ramadan City 500. 
___ Do. _ Delta Steel Mill Co. Qalyubiya 200. 
___ Do. Kandil Steel Tenth of Ramadan City 1,000. 
___Do. Suez Steel Co. (Solb Misr) Suez 2,600. 
__ Do. National Port Said Steel Port Said 400. 7 
___Do. Misr National Steel Co. Heliopolis 360. 
__Do. Kouta Steel Group Port Said 360. 
__ Do. Egyptian Steel Group do. 300. 
Do. do. Alexandria 250. 


See footnotes at end of table. 
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Commodity 
Sulfuric acid 
Do. 


Talc 


Tin metric tons 


Do., do. Ditto. NA Not available. 
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EGYPT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 
Abu Zaabal Fertilizers and Chemicals (Private, 100%) 
Egyptian Financial and Industrial Co. (Private, 100%) 
do. 
Suez Company for Fertilizers Production (Egyptian 
Financial and Industrial Co., 99.8%) 
El-Nasr Co. for Fertilizer & Chemical Industries 
(SEMADCO) 
Middle East Oil Refinery (MIDOR) 
EI Nasr Mining Co. 
TAS Flowrance Group 
Egyptian Company for Mineral Resources (ECMR) 
Tantalum Egypt J.S.C. [Tantalum International Pty 
Ltd., 50%, and Egyptian Company for Mineral 
Resources (ECMR), 50%] 


Location of main facilities 
Qalyubiyah 

Kafr El Zayat 

Assuit 

Ain Al-Sukhna 


Attaka 


Amreya free zone 
Aswan 

do. 
Southeastern Desert 
Abu Dabbab 


Annual capacity 
350. 
175. 


210. 


425. 


90. 


65. 


50. 


NA. 


NA. 
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THE MINERAL INDUSTRY OF EQUATORIAL GUINEA 
By Philip M. Mobbs 


Equatorial Guinea’s offshore oil and natural gas production 
accounted for about 75% of the gross domestic product. Mineral 
resources are the property of the Government, and contracts 
for hydrocarbon and mineral exploration and production are 
administered by the Ministerio de Minas, Industria y Energia. 
Hydrocarbon and mineral exploration and production activity 
are governed by the Mining Law (law No. 9/2006) and the 
Hydrocarbon Law (law No. 8/2006). Law No. 7/2003 and 
amendments form the Environmental Law (International 
Monetary Fund, 2013, p. 5). 

Most of the country’s hydrocarbon production was exported, 
although some of the liquefied petroleum gas (LPG) output 
was consumed locally. The value of crude oil and natural gas 
condensate exports was projected by the International Monetary 
Fund to be $14.6 billion in 2012 compared with an estimated 
$14.1 billion in 2011. The value of liquefied natural gas 
(LNG) exports was projected to be about $3.3 billion in 2012, 
and methanol exports, $439 million. The value of Equatorial 
Guinea’s other exports was estimated to be $198 million in 
2012, and the value of imports was projected to be $7.8 billion 
(International Monetary Fund, 2013, p. 23-24). 

Mined clay, gravel, sand, and volcanic rock were used 
by the domestic construction sector. Construction activity, 
which in recent years has dominated the Government’s 
capital expenditures, included the development of the Sipopo 
convention center, which was located about 10 kilometers west 
of Malabo, the expansion of Equatorial Guinea’s road network, 
and the modernization of airports and ports (International 
Monetary Fund, 2013, p. 12). 


Production 


Data for most of Equatorial Guinea’s mineral production 
were estimated. In 2012, slight increases were estimated for 
the production of natural gas and petroleum. Data on estimated 
mineral commodity production are in table 1. 


Structure of the Mineral Industry 


Crude oil and natural gas were produced from offshore 
fields. Hydrocarbon exploration and production activity was 
governed by production-sharing contracts held by joint ventures 
of international oil companies and the Government. Guinea 
Ecuatorial de Petrodleos (GEPetrol), which was the national oil 
company, operated some exploration-stage production-sharing 
contracts and managed the state’s interest in other crude oil 
exploration and production contracts. Sociedad Nacional de Gas 
de Guinea Ecuatorial (Sonagas), which was the Government’s 
natural gas company, managed the Government’s interest in 
products derived from natural gas output, such as liquefied 
natural gas (LNG), LPG, and methanol. In 2012, crude oil 
production began from the Akom North field, which was 
operated by Hess Equatorial Guinea Inc. 


EQUATORIAL GUINEA—2012 


Commodity Review 


Metals 


Ivory Resources Inc., which was a subsidiary of Brilliant 
Resources Inc. of Canada, submitted a technical report 
to the Government that included an interpretation of its 
67,518-line-kilometer MEGATEM® airborne electromagnetic 
survey. Ivory began negotiations with the Government 
concerning several exploration license contracts (Brilliant 
Resources Inc., 2012). 


Mineral Fuels 


Natural Gas and Petroleum.—Exxon Mobil Corp. of the 
United States reported that, in 2012, crude oil production from 
the Zafiro field on Block B was about 53,000 barrels per day 
(bbI/d), which was an annual decrease of about 16% compared 
with production in 2011. Other sources reported significantly 
higher output (Exxon Mobil Corp., 2013, p. 50; Quinlan, 2013). 

In 2012, Hess Corp. of the United States reported an 11% 
decrease in crude oil output to 48,000 bbl/d from the Ceiba field 
and the Okume complex. During the year, Hess drilled three 
new production wells at Ceiba and brought two wells online. 
Initial production began from the Akom North field, which was 
piped to the Okume complex. A 10-well infill drilling program 
at the Okume complex was scheduled to begin in late 2013 
(Hess Corp., 2013, p. 3, 6; Tullow Oil plc, 2013, p. 63). 

The five-well Aseng field, which Noble Energy Inc. of the 
United States brought online in November 2011, completed 
a full year of production in 2012 at an average output of 
62,000 bbl/d. In 2012, production from the new field more than 
offset the declines in the production volumes attributed to older 
oilfields that were operated by ExxonMobil and Hess. Noble 
expected to start production from the three-well Alen field in 
late 2013 (Noble Energy Inc., 2013, p. 14-15). 

Ophir Energy plc of the United Kingdom drilled three 
additional exploration wells on Block R in 2012. The company 
proposed to add a joint-venture partner to develop the natural 
gas field (Ophir Energy plc, 2013, p. 26). 


Outlook 


Use of natural gas from fields that currently (2012) flare 
gas remained under consideration. The Government and 
international oil companies began evaluating the construction of 
a second LNG train; an investment decision was expected to be 
made in 2014. Petroleum production from Equatorial Guinea, 
however, is expected to resume an annual decrease in volume, 
although the development of additional hydrocarbon reservoirs 
could potentially offset the decrease in produced oil volume in 
the short term (Ophir Energy plc, 2013, p. 27). 
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TABLE 1 


EQUATORIAL GUINEA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Thousand 42-gallon barrels unless otherwise specified) 


Commodity’ 
Liquefied petroleum gas 
Methanol metric tons 
Natural gas* million cubic meters 
Petroleum, crude and condensate 
"Revised. 


'Estimated data are rounded to no more than three significant digits. 
Table includes data available through May 22, 2013. 


2008 2009 2010 2011 2012 
8,000 8,000 4,000 7,500 * 7,500 
795,000 960,000 860,000 ° 1,000,000 1,000,000 
6,800 7,900 6,500 7,200 7,800 
127,600 ° 112,000 ' 100,000 * 91,000 ° 98,000 


*In addition to the commodities listed, Equatorial Guinea presumably produced gold and a variety of crude construction materials (clay, gravel, and sand), 
but available information is inadequate to make reliable estimates of output. 


‘Represents sales. At the Alba field, liquid hydrocarbons were removed from gross natural gas production; unsold gas was reinjected into the reservoir 
for pressure maintenance. Produced natural gas from other offshore fields was flared or reinjected. 


*Reported figure. 
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Commodity 
Gold 


Liquefied natural gas 


Liquefied petroleum gas 


Methanol 


Natural gas 


Petroleum: 
_Condensate 
Crude 


Do. 


Do., do. Ditto. 


TABLE 2 


EQUATORIAL GUINEA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


kilograms 


metric tons 


metric tons 


million cubic meters 


'A subsidiary of PA Resources AB. 


EQUATORIAL GUINEA—2012 


(Thousand 42-gallon barrels unless otherwise specified) 


Major operating companies and major owners 
Artisanal placer operations 


Equatorial Guinea LNG Holdings Ltd. [Marathon Equatorial 
Guinea Production Ltd., 60%; Sociedad Nacional de Gas de 
Guinea Ecuatorial (Sonagas), 25%; Mitsui & Co. Ltd., 8.5%; 
Marubeni Corp., 6.5%] 


Alba Plant LLC [Marathon Oil Co., 52%; Noble Energy 
Equatorial Guinea Ltd., 28%; Sociedad Nacional de Gas de 
Guinea Ecuatorial (Sonagas), 20%] 

Atlantic Methanol Production Co. L.L.C. [Marathon 
Equatorial Guinea Methanol Ltd., 45%; Samedan Methanol, 
45%; Sociedad Nacional de Gas de Guinea Ecuatorial (Sonagas), 
10%] 

Joint venture of Marathon Oil Co., 63%; Noble Energy Equatorial 
Guinea Ltd., 34%; Guinea Ecuatorial de Petréleos (GEPetrol), 3% 


do. 

Joint venture of Hess Equatorial Guinea, Inc., 80.75%; Tullow 
Equatorial Guinea Ltd., 14.25%; Guinea Ecuatorial de 
Petréleos (GEPetrol), 5% 
do. 


Joint venture of Mobil Equatorial Guinea Inc., 71.25%, and Guinea 
Ecuatorial de Petrdleos (GEPetrol), 28.75% _ 

Joint venture of Noble Energy Inc., 40% working interest; Atlas 
Petroleum International Ltd, 29% working interest; Glencore 
Exploration (EG) Ltd., 25% working interest; Osborne Resources 
Ltd.,' 6% working interest; Guinea Ecuatorial de Petrdéleos 
(GEPetrol), 5% carried interest 


Location of main facilities 

Aconibe, Coro, and 
Mongomo 

Punta Europa 


do. 


do. 


Alba field, Alba Block 


do. 
Ceiba field, Block G 


Okume complex (includes 
the Akom North, the 
Ebano, the Elon, the 
Okume, and the Oveng 
fields), Block G 

Zafiro field, Block B 


Aseng field, Block I 


Annual 
capacity 
500 


3,700,000 


6,000,000 


1,100,000 


8,000 


18,000 
12,500 


20,000 


102,000 


23,000 
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THE MINERAL INDUSTRY OF ERITREA 
By Thomas R. Yager and Harold R. Newman 


Eritrea is a part of the Arabian-Nubian Shield, which is known 
to host valuable mineral deposits. The greenstone belt of Eritrea, 
which hosts base- and precious-metals deposits and occurrences, 
covers about 60% of the country. The greenstone belt contains 
volcanic massive sulfide (VMS) deposits, such as Adi Nefas, 
Bisha, Debarwa, and Emba Derho. Known gold mineralization 
occurs predominately in quartz veins and as disseminations 
within shear zones (Mining Journal, 2010). 

All mineral resources in Eritrea are the property of the state, 
and licenses are required for the exploration and development 
of these resources. The legal framework governing the conduct 
of all mining and related operations in Eritrea includes Minerals 
Proclamation No. 68/1995, Mining Income Tax Proclamation 
No. 69/1995, Regulations on Mining Operations Legal Notice 
No. 19/1995, and Mining Law Proclamation No. 68/1995 
Amendment Proclamation No. 165/2011 (Mining Journal, 2010; 
Ministry of Energy and Mines, 2011). 


Minerals in the National Economy 


In 2011 (the latest year for which data were available), 
the manufacturing sector accounted for 6.2% of the gross 
domestic product, and the mining and quarrying sector, 1.8%. 
Gold accounted for 95% of total exports in 2011. Eritrea was 
not a globally significant producer or consumer of minerals 
(African Development Bank Group, 2013). 


Production 


In 2012, the production of cement increased by an estimated 
37%. Gold production decreased by 18%, and silver, by an 
estimated 15% (table 1). 


Structure of the Mineral Industry 


The Government had a 10% free-carried interest in mining 
operations, which were privately owned. The Government 
also had the right to purchase as much as an additional 30% in 
mining operations (table 2). 


Commodity Review 


Metals 


Copper, Gold, Silver, and Zinc.—In 2012, Nevsun 
Resources Ltd. of Canada and Government-owned 
Entrean National Mining Corp. (ENAMCO) produced 
9,700 kilograms (kg) of gold at the Bisha Mine compared with 
1.800 kg in 2011. Silver production was estimated to have 
decreased to 17,000 kg from 20,000 kg. Decreased production 
Was attributable to lower ore grades and recovery rates. In 
the first half of 2013, Nevsun planned to produce between 
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2,500 and 2,800 kg of gold as the oxide zone of the VMS 
deposit was depleted. Based on previously stated production 
plans, silver production could be between 4,300 and 4,800 kg 
(Nevsun Resources Ltd., 2011; 2013, p. 3, 5). 

Nevsun planned to produce between 27,000 metric tons (t) 
and 36,000 t of copper in the second half of 2013 as mining 
started in the supergene zone of the deposit. The supergene 
zone was expected to be depleted at the end of 2016. Nevsun 
planned to start mining at the zinc-rich primary sulfide zone of 
the deposit in 2015. From 2014 to 2016, production was likely 
to be between 72,400 and 75,500 metric tons per year (t/yr) of 
copper, 28,000 kilograms per year (kg/yr) of silver, and 600 kg/ 
yr of gold. From 2017 to 2024, production was expected to be 
about 98,700 t/yr of zinc, 17,100 t/yr of copper, 27,000 kg/yr 
of silver, and 470 kg/yr of gold (Nevsun Resources Ltd., 2013, 
p. 5). 

In May 2012, Nevsun estimated that total reserves at the 
primary sulfide zone at the Bisha Main and Harena deposits 
were 19.2 million metric tons (Mt) at grades of 6.33% zinc, 
1.09% copper, 47 grams per metric ton (g/t) silver, and 0.72 g/t 
gold. Total reserves in the supergene zone at Bisha Main and 
Harena were estimated to be 6.42 Mt at grades of 4.09% copper, 
28 g/t silver, and 0.67 g/t gold (Nevsun Resources Ltd., 2012). 

In May 2012, Sunridge Gold Corp. of Canada completed a 
prefeasibility study with positive results for a new mine at its 
Asmara North project. The Asmara North deposits include the 
Adi Nefas VMS copper-gold-zinc deposit, the Debarwa VMS 
copper-gold deposit, the Emba Derho VMS copper-gold-zinc 
deposit, and the Gupo gold deposit. In the 15-month first phase 
of the project, Sunridge planned to produce about 44,400 t/yr 
of copper, 19,000 kg/yr of silver and 750 kg/yr of gold from 
copper supergene ore at Debarwa and Emba Derho. In the 
13.25-year second phase, the company planned to produce about 
65,000 t/yr of zinc, 26,000 t/yr of copper, 24,500 kg/yr of silver, 
and 750 kg/yr of gold from copper-zinc primary sulfide ore at 
Adi Nefas, Debarwa, and Emba Derho (Sunridge Gold Corp., 
2012b). 

Sunridge also reported a completed feasibility study with 
positive results on a proposed new mine at the Debarwa deposit 
in May 2012. In the first phase of the project, Sunridge planned 
to produce 15,900 t/yr of copper, 8,700 kg/yr of silver, and 
350 kg/yr of gold. In the second phase, the company planned to 
produce 7,800 kg/yr of silver and 910 kg/yr of gold. Production 
plans depended on the results of the feasibility study for 
the entire Asmara North project, which was expected to be 
completed in 2013. Debarwa would operate as a stand-alone 
mine with an estimated 5-year life starting in the fourth quarter 
of 2014 if the other Asmara North deposits were deemed to 
be subeconomic. If the Asmara North feasibility study yielded 
favorable results, production at Debarwa and Emba Derho 
would start in the first half of 2016 (Sunridge Gold Corp., 
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In December 2012, Sunridge completed a resource estimate 
for the Adi Rassi copper-gold deposit located on the Asmara 
project. Inferred mineral resources were estimated to be 
15.77 Mt at a grade of 0.54% copper, 1.5 g/t silver, and 0.33 g/t 
gold (Sunridge Gold Corp., 2012c). 

In 2012, Chalice Gold Mines Ltd. of Australia announced that 
it had sold its 60% interest in the Zara project, which included 
the Koka gold deposit, to the China Shanghai Corporation 
for Foreign & Technological Cooperation (SFECO) of China. 
ENAMCO held a 40% interest in the project. SFECO started 
construction on a new mine at Koka in 2012; production was 
likely to start in 2014. In a feasibility study completed in 2010, 
planned output was about 3,200 kg/yr for the estimated 7-year 
life of the mine. Reserves were estimated to be 4.6 Mt at a 
grade of 5.1 g/t gold (African Mining, 2012; Tarikh, 2012; 
Williams, 2013). 

In 2012, Chalice and ENAMCO entered into a joint-venture 
agreement for exploration of the Hurum and the Mogoraib 
North projects. Chalice started drilling at Mogoraib North; the 
company hoped to identify VMS deposits there (Chalice Gold 
Mines Ltd., 2012). 

NGEx Resources Inc. of Canada held the Hambok copper-zinc 
VMS deposit, which was located about 16 kilometers from the 
Bisha Mine. In 2012, NGEx sold the Hambok deposit to Nevsun 
and ENAMCO (NGEx Resources Inc., 2012). 


Industrial Minerals 


Cement.—Eritrea’s cement production increased to an 
estimated 260,000 t from 190,000 t as the Gedem Cement 
Works had its first full year of production; operations started in 
mid-2011. Gedem Cement Works and Eritrea Cement Works 
had capacities of 350,000 t/yr and 45,000 t/yr, respectively. 
Both plants were operating below capacity because of power 
shortages. Domestic cement consumption was estimated to 
be about 320,000 t in 2012 compared with 290,000 t in 2011 
(Edwards, 2013; Erigazette.org, 2013; International Cement 
Review, 2013). 

Potash.—South Boulder Mines Ltd. of Australia’s Colluli 
project is located in the Danakil Depression region. The 
company planned to complete a feasibility study on a new 
mine at Colluli in 2013. Depending on the results of the study, 
South Boulder could start mining by 2016. Planned production 
from carnallite resources was | million metric tons per year 
(Mt/yr) of potash during the estimated 17-year life of the mine. 
After the completion of the feasibility study, South Boulder 
planned to study the possibility of increasing production to 
2 Mt/yr and extending the lifetime of the mine to 26 years by 
mining sylvinite resources. Carnallite resources were estimated 
to be 309 Mt at a grade of 12.3% potassium chloride (KC1), 
and sylvinite resources, 110 Mt at a grade of 28.4% KCl 
(South Boulder Mines Ltd., 2012). 


16.2 


Outlook 


Eritrea’s mineral industry could expand significantly in 
the near future. Copper mining is likely to start in 2013; zinc 
mining, in 2015; and potash mining, in 2016. Silver production 
is expected to increase because of the mining of supergene and 
primary ore from the Bisha and the Asmara North projects. The 
decrease in gold production resulting from the depletion of the 
oxide zone at Bisha is likely to be offset partially by the opening 
of the Koka Mine and the Asmara North project in 2014 and 
2016, respectively. Increases in cement output depend on the 
alleviation of power shortages. 
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Brick 

Cement 

Clays: 
Common 
Kaolin 

Coral 

Gold 

Granite 

Gravel 

Gypsum 

Lime 

Limestone 

Marble, block 

Pumice 

Quartz 

Salt 

Sand 

Silver 

"Revised. -- Zero. 


TABLE | 


ERITREA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"” 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 
10,000 10,000 
45,000 45,000 
4,000 4,000 
183 200 
65,000 60,000 
kilograms 30 30 
25,000 25,000 
80,000 78,000 
800 900 ' 
165,000 165,000 
3,000 3,000 
cubic meters 35,000 32,000 
60 60 
100 100 
26,071 "* 26,000 ' 
thousand metric tons 2,200 2,200 
t,4 t,4 


kilograms 


2010 
10,000 
45,000 


4,500 
175 
58,000 
50 
25,000 
80,000 
1,000 ' 


150,000 


3,000 

36,000 

60 

100 
27,000 ‘ 

2,200 

35 


2011 
10,000 


190,000 ° 


4,500 
200 
58,000 


11,800 * 


25,000 
80,000 


1,000 ' 


150,000 
3,000 
36,000 
60 

100 


27,000 ' 


2,200 
20,000 


2012 
10,000 
260,000 


4,500 
200 
58,000 
9,700 
25,000 
80,000 
1,200 
150,000 
3,000 
36,000 
60 

100 
28,000 
2,200 
17,000 


4 


t 


‘Estimated data are rounded to no more than three significant digits. 
*Table includes data available through April 23, 2014. 

*In addition to the commodities listed, basalt, feldspar, and talc were thought to be produced, but available information was inadequate 
to make reliable estimates output. 


‘Reported figure. 
TABLE 2 
ERITREA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
(Metric tons unless otherwise specified) 

___Commodity | Major operating companies Location __ Annual capacity 
Brick each _Badme Construction Co. Plant at Barentu 10,000 
Cement Gedem Cement Works Gedem 350,000 

Do. _ : Eritrea Cement Works Massawa — . 45,000 
Gold kilograms _Bisha Mining Share Co. (Nevsun Resources Ltd., 60%, Bisha Mine near Bisha 9,700 
— and Eritrean National Mining Corp., 40%) 
Granite cubic meters Margranplc | Gogne | 3,000 
Lime Badme Construction Co. PlantsatGogne 7,300 
_ Do. eS : ____ Plant at Barentu 1,800 
Marble — cubic meters Margran plc : Gheleb 5,000 
Salt ____Assab Salt Works __Assabo ___150,000 
_Do. Salina Salt Works mee 68, & Massawa | «80,000 
Silver kilograms _Bisha Mining Share Co. (Nevsun Resources Ltd., 60%, Bisha Mine near Bisha 18,000 
a ae and Eritrean National Mining Corp., 40%) —— 
Do., do. Ditto. 
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THe MINERAL INDUSTRY OF ETHIOPIA 
By Thomas R. Yager 


In 2012, Ethiopia played a significant role in the world’s 
production of tantalum; the country’s share of global tantalum 
mine production amounted to more than 10%. Ethiopia 
accounted for 26% of U.S. imports of tantalum ores and 
concentrates 1mm 2012 (Papp, 2013, 2014). Other domestically 
significant miming and mineral processing operations included 
cement, crushed stone, dimension stone, and gold. Ethiopia was 
nota globally significant consumer of minerals. 


Minerals in the National Economy 


fn 2012, the construction sector accounted for 4% of the 
gross domestic product; manufacturing, 3.3%; and mining and 
quarrying, 1.3%. The value of output in the manufacturing 
sector increased by 13.7% in 2012; mining, by 12.7%; and 
construction, by 12.5%. Ethiopia’s gold exports were valued 
at $602 million in fiscal year 2012 (which ran from July 8, 
2011, to July 7, 2012, and is concurrent with the Ethiopian 
calendar year), or 19% of the value of total exports (African 
Development Bank Group, 2013, p. 181; Ministry of Finance 
and Economic Development, 2013, p. 19). 


Production 


In fiscal year 2012, cement production increased by an 
estimated 52% and gold, by 13%. The production of numerous 
construction materials was estimated to have increased by 
between 11% and 15%. The production of dolomite, feldspar, 
quartz, and soda ash decreased in fiscal year 2012 (table 1). 


Structure of the Mineral Industry 


At the end of 2012, Ethiopia had 18 cement plants, of which 
I6 were privately owned; Mugher Cement Enterprise and 
Messebo Building Materials Production plc were state owned. 
Gold, marble, silica sand, and soda ash mining companies were 
privately owned. State-owned Ethiopian Mineral Development 
S.C. (EMDSC) produced dolomite, feldspar, niobium 
(columbium), quartz, and tantalum. Artisanal miners produced 
gemstones, gold, niobium, and tantalum (table 2). 


Commodity Review 
Metals 
ie fiscal year 2012, artisanal miners produced 


ee Pr (kg) of gold compared with 6,515 kg in fiscal 
State 508 date in Oromia State was 2,902 kg; Tigray 
State iis ie Gam bella State, 1,190 kg; Benishangul-Gumuz 
State 7 AB; South ern Nations State, 784 kg; and Amhara 
><!l kg (Mesfin, 2012). 

manta Mire ple [a subsidiary of MIDROC Ethiopia 
operated the es of Saudi Arabia (MIDROC Ethiopia)] 

©ga Dermbi and the Sakaro Mines. National gold 


"XPorts f 
‘om large-scale mines in fiscal year 2012 were 3,984 kg 
STHIOPLA~—2912 
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compared with 4,376 kg in fiscal year 2011. The Government 
planned to increase gold exports from large-scale mines to 
8,700 kg in fiscal year 2015 (Ministry of Finance and Economic 
Development, 2013, p. 23). 

National Mining Corp. plc (NMiC) (a subsidiary of MIDROC 
Ethiopia) held the Okote deposits, which had combined 
resources of about 300 million metric tons (Mt) at a grade of 
1.54 grams per metric ton (g/t) gold. By October 2012, NMiC had 
completed a preliminary economic assessment on a new mine at 
Okote. The company planned to start mining by 2015; production 
was likely to be more than 5,700 kilograms per year (kg/yr) 
during an estimated 20-year mine life (Tiret Magazine, 2012a). 

In December 2012, Nyota Minerals Ltd. of Australia 
completed its feasibility study on a new mine at the Tulu Kapi 
project. Nyota planned to produce nearly 3,300 kg/yr of gold 
at Tulu Kapi during the estimated 10-year life of the mine. 
Depending on the issuance of a mining license, Nyota could 
start production in 2015. Reserves were estimated to be 16.9 Mt 
at a grade of 1.82 g/t gold (Mining Journal, 2012a). 

Stratex International plc of the United Kingdom engaged in 
drilling at the Black Rock prospect in Afar in 2012. Alecto Minerals 
ple of the United Kingdom planned to start drilling at the Wayu 
Boda project in the first quarter of 2013 (Mining Journal, 2012b). 

Iron and Steel.—In October 2012, MIDROC Ethiopia signed 
an agreement to build the Toussa Steel Factory in Kombolcha 
in Amhara State. The planned capacity of the plant was 
800,000 metric tons per year (t/yr) of rebar, 400,000 t/yr of light 
sections, and 150,000 t/yr of wire rods. The plant would use 
imported scrap as raw material. MIDROC Ethiopia hoped to 
complete the $570 million plant within 3 years (Tiret Magazine, 
2012c). 

Niobium (Columbium) and Tantalum.—EMDSC produced 
about 207 metric tons (t) of columbite-tantalite at the Kenticha 
Mine in fiscal year 2011; the company planned to increase 
output to 215 t in fiscal year 2012. By the fourth quarter 
of 2013, EMDSC planned to increase the capacity of the 
Kenticha Mine to 300 t/yr from 210 t/yr. In May 2012, EMDSC 
suspended production because of Government plans to stop 
exporting unprocessed concentrates and to focus on building a 
new plant for downstream processing. The new processing plant 
would produce niobium pentoxide (Nb,O,) and tantalum powder 
and wire and reduce the relatively high uranium content of 0.5% 
that was unacceptable for import in several European countries 
(African Mining, 2012; Araya, 2013). 

Cooperatives of artisanal miners produced columbite-tantalite 
in Oromia Regional State. The mining operations were shut 
down by the Government’s ban on unprocessed columbite- 
tantalite exports in May 2012 (Araya, 2013). 


Industrial Minerals 


Cement.—Domestic cement production increased to an 
estimated 3.5 Mt in fiscal year 2012 from 2.3 Mt in fiscal year 
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2011 and 1.64 Mt in fiscal year 2011. Increased production was 
attributable to the opening of new plants and the expansion of 
existing plants; demand increased with the rapid growth in the 
construction sector. 

Ethiopia had 18 operating cement plants with a total capacity 
of about 11 million metric tons per year (Mt/yr) at the end 
of 2012 compared with 15 plants with a total capacity of 
7.9 Mt/yr at the end of 2011 and 11 plants with a total capacity 
of 3.15 Mt/yr in mid-2011. In late 2011, four new plants opened. 
East Cement S.C., which was the largest of the new plants, 
had a capacity of 750,000 t/yr; Capital Clinker and Packaging 
plc and Pioneer Cement plc, 450,000 t/yr each; and Encheni 
Medrock Cement plc, 300,000 t/yr. Mugher and Messebo 
completed expansions of their plants’ capacities to between 
2.2 and 2.3 Mt/yr each from less than 900,000 t/yr each in late 
2011 (Mesfin, 2011; International Cement Review, 2012b, 2013; 
Ministry of Foreign Affairs, 2012). 

By the end of 2012, seven new cement plants were expected 
to be completed, of which three actually were completed at 
yearend. Derba MIDROC Cement plc started production at two 
plants at Derba with capacities of 2.5 Mt/yr and 90,000 t/yr, 
respectively. Ture Dire Dawa Cement Factory S.C.’s plant 
at Dire Dawa, which had a capacity of 550,000 t/yr, started 
in November. National Cement S.C. and Habesha Cement 
S.C. postponed the opening of their plants with capacities of 
1.2 Mt/yr each to 2013 and 2014, respectively. Little progress 
appeared to have been made on CH Clinker Manufacturing plc’s 
and Ethio Cement’s plants at yearend (International Cement 
Review, 2012a, b; 2013; Edwards, 2013). 

Dangote Cement plc of Nigeria planned to complete a new 
plant at Mugher with a capacity of 2.5 Mt/yr in 2014. Lalibela 
Cement S.C. also planned to start production at its new plant in 
Dejen with a capacity of 1.2 Mt/yr in 2014. Sino-Saudi Cement 
plc planned to complete a new plant with a capacity of 1.5 Mt/yr 
by 2015 (International Cement Review, 201 2a, b). 

Gemstones.— Artisanal miners produced gemstones 
including amethyst, aquamarine, emerald, garnet, opal, peridot, 
sapphire, and tourmaline. In fiscal year 2012, gemstone exports 
were 16,523 kg compared with the Government’s target of 
18,000 kg. Between late 2010 and early 2012, nearly 1,000 kg 
of aquamarine was produced about 30 kilometers from Shakiso 
(Laurs and others, 2012; Mesfin, 2012). 

Potash.—In April 2012, Allana Resources Inc. of Canada 
estimated that the Dallol potash deposits in the Danakil 
Depression had measured and indicated resources of 1.89 billion 
metric tons at a grade of 18.9% potassium chloride (KCI). 
Allana was engaged in a feasibility study on a new mine at 
Dallol in late 2012. Depending on the results of the study, 
Allana could produce | Mt/yr of potash at Dallol starting in late 
2014 (Allana Potash Corp., 2012, p. 3, 25, 31, 34). 

Soda Ash.—In 2012, NMiC purchased a 62% share in 
Abiyata Soda Ash S.C., which produced soda ash from 
Lake Abiyata for domestic consumption. NMiIC and the 
Government planned to build a new processing plant that was 
likely to increase soda ash production to between 200,000 t/yr 
and | Mt/yr. The new plant would use brine from nearby 
Lake Shala. NMiC and the Government also planned to 
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rehabilitate the existing plant to continue production until the 
new plant opened in 2017 (Tiret Magazine, 2012b). 


Outlook 


Cement production is likely to increase from 2013 through 
2017. By fiscal year 2015, cement production capacity is 
planned to increase to 27 Mt/yr because of growth in the 
construction sector. The production of clay, gypsum, limestone, 
and pumice is expected to increase because of increased demand 
from cement plants; output of other construction materials is 
also likely to increase. Gold and soda ash production are likely 
to increase starting in 2015 and 2017, respectively. Niobium and 
tantalum downstream processing could start after mining resumes 
at Kenticha. Potash mining could also start in the near future 
(Ministry of Finance and Economic Development, 2013, p. 34). 
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TABLE 1 
ETHIOPIA: PRODUCTION OF MINERAL COMMODITIES” 


(Metric tons unless otherwise specified) 


| 


— Commodity’ __ 2008 2009 2010 2011° 2012° 
Cement, hydraulic 1,659,127 ° 1,688,014 ' 1,638,613 ° 2,300,000 3,500,000 
(al) ao ee 

_Brick clay‘ 42,000 ' 39,000 ' 53,000 ' 59,000 ' 66,000 
Kaolin, china clay 1,275 3,534 > 3,600 4,000 > 3,300 

Other clay cubic meters 289,584 300,000 12,398 ' 40,958 © 46,000 

Coal, lignite = 15,000 20,000 20,000 20,000 

Diatomite® - 4,104 5 4,000 4,000 4,000 

Feldspar $20 750 1,500 441 ©5 370 

Gemstones: 

_ Amethyst kilograms 6° 6 ce "5 -- 
Aquamarine do. 11 10 105 ' 667 © 700 
Citrine do. 7 5 ! 35 3 
Emerald do. 3 7 10 1S! 15 

_ Gamet do. 1 4 24° 29 "5 30 
Morganite do. NA l 4 1 I 

_ Opal do. 1,217 651 12,821 ° 13,839 "5 14,000 

Peridot do. 4" 4 ~! Ts 10 
Quartz do. 19 7 2,853 ' 1,492 "5 1,500 

_ Ruby do. 1 19 26 56° 55 
Sapphire do. 1 as 1 45 %5 45 

_ Tourmaline do. 3 ! 2 103 "5 110 

Gold, mine output, Au content do. 3,135 4,005 ' 6,773 ° 10,891 *° 12,311 5 

Gypsum and anhydrite, crude 32,989 37,000 ' 41,000 ' 46,000 ' 52,000 

Lime | = 4,068 ' 3,829 ° 3,254 ° 3,300 ° 3,300 

Niobium (columbium) and tantalum, 

_ ore and concentrate: 

_ Gross weight ~ kilograms 223,900 397,544 252,433 285,000 380,000 

_Nb content do. 15,700 27,800 21,600 24,500 26,000 

_Tacontent do. 78,100 98,500 81,600 94,500 91,000 

Platinum, mine output, Pt content kilograms 10 10 8 --5 a 

Quartz 119 200! 280° 363 "5 300 

Salt,rock — z: 300,000 "* 350,709 330,359 ' 388,153 °° 440,000 

Silver, mine output, Ag content _ ____ kilograms 2,714° 771 ° 1,100 1,700 ° 1,900 _ 

Sodaash, natural = is 3,707 © 4,046 ' 4,000 ' 3,500 ' 3,000 

Steel: 

_Cnd® 150,000 150,000 150,000 130,000 130,000 

_Semimanufactured® 643,903 ° 785,925 ' 464,304 ' 500,000 ' 500,000 

Stone, sand and gravel:* + 24 

_ Basalt: ore = 
_£ onstruction stone 1,146,000 1,300,000 ' 1,400,000 ‘ 1,600,000 ‘ 1,800,000 
__Other® ai Ce 69,000 ¢ 77,000 § 85,000 ' 96,000 ' 110,000 
_Dolomite 22,478 ' 2,600 ' 2,900 "° 3,190 §5 2,700 

_ Granite square meters - 4,591 > 5,100! 5,700 * 6,400 ' 7,200 
_ |gnimbrite‘ cubic meters 350,000 390,000 ' 430,000" 490,000" 550,000 _ 
_Limestone: —— _ 7 weep pe ee 

__ Slab/tiles square meters 8,380 ° 2,973 ' 3,300 "* 3,700 ' 4,200 

- Other‘ thousand metric tons 1,900 2,100 ' 2,300 ' 2,600 ' 2,900 
_Marble: : pe 

___Slabvtiles square meters 264,529 ' 114,374 ° 152,421 * 170,000 * 190,000 

-—TerrazzoS do. 130,000 150,000 ° 170,000 ' 190,000 ' 210,000 
Block and oth er 25,000 145,000 ' 250,000 ' 280,000 310,000 

footnotes at end of table. ae _ 
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TABLE 1—Continued 
ETHIOPIA: PRODUCTION OF MINERAL COMMODITIES" 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011° 2012° 

Stone, sand and gravel:*—Continued 
Pumice 350,000 250,000 * 128,106 * 254,152 "> 290,000 
Rhyolite® 26,000 29,000 ' 32,000 36,000 * 41,000 
Sand*° thousand metric tons 774 > 860 ° 950° 1,100° 1,200 


Sandstone® do. 1,600 ' 1,800 ' 2,000 ‘ 2,300 ' 2,600 
Scoria® 160,000 ‘ 180,000 ' 200,000 230,000 * 260,000 
Silica sand 6,546 30,700 70,250 7,000 ° 7,000 ' 

“Estimated; estimated data are rounded to no more than three significant digits. "Revised. do. Ditto. NA Not available. -- Zero. 

‘includes data available through February 21, 2014. 

’Data are for the Ethiopian calendar year ending July 7 of the year listed, except for steel. 

*In addition to the commodities listed, glass, sulfuric acid, and talc reportedly were produced, but information is inadequate to estimate output. 

“When reported as volume or pieces, conversions to metric tons are estimated. 

*Reported figure. 

°Galvanized steel sheets only. 


TABLE 2 
ETHIOPIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners _ Location of main facilities capacity 
Caustic soda Abiyata Soda Ash SC [National Mining Corp. plc _— Plant at Ziway 10,000. 
(NMiC) (a subsidiary of MIDROC Ethiopia 
ee ee ae Investment Group), 62%] 

Cement ____Derba MIDROC Cement ple Plant at Derba 2,500,000. 

Do. do. — do. 90,000. 

Do. do. Plant at Dejen 90,000. 

Do. Mugher Cement Enterprise (Government owned) Plant at Mugher 2,276,000. 

Do. Messebo Building Materials Production plc Plant at Mekele 2,240,000. 

(Government owned) 

Do. East Cement S.C. Plant at Dukem 750,000. 
Do sss Ture Dire Dawa Cement FactoryS.C. | Plant at Dire Dawa 550,000. 
Do. | Capital Clinker and Packaging plc NA 450,000. . 
Do > ______ Pioneer Cement plc eee NA 450,000. 

Do. ein ______ Hunng Shan Cement ple Plant near Modijo | 435,000. 

Do. ae ___Encheni Medrock Cement ple NA 300,000. 

Do. Jiangsu Zhongshun Import and Export Trade Plant at Dukem 250,000. 

| Company Ltd. “ 

Do ________ National Cement S.C. Plant at Dire Dawa 150,000. 

Do. | a Hua Yu Cement NA 150,000. 

Do. Red Fox International Investment plc | Plant at Adama 100,000. : 

Do. eden ___ Abyssinia Cement plc Plant at Chancho 90,000. 

Do. one _ Derbasina Business Industries plc Plant at Holeta 90,000. 

Do _Jema Cement plc Plant in North Shoa zone 45,000. Be. 
Cla: ae 
Kaolin 7 Ethiopian Mineral Development S.C. (EMDSC) Mine at Bamba Wuha 7,500. 

Other 7 Pioneer Cement plc Mine near Melka Jebdu 67,000." eae 
Coal, lignite _ __._____ Ethio-Pak Coal Mining plc Mine at Dilby 20,000." as 
Dolomite Ethiopian Mineral Development S.C. (EMDSC) Mine at Soloka 8,000.’ 

7 2 (Government owned) es 

Feldspar do. Kenticha Mine near Borena 8,000.’ os 


See footnotes at end of table. 
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TABLE 2—Continued 
ETHIOPIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners _ Location of main facilities capacity 
Gemstones, opal kilograms _ Artisanal miners Mine at Wegel Tena 750.° 
Glass Ethiopia Hansom International Glass plc [CGC Plant at Addis Ababa 41,000. 
Overseas Construction Ltd. (CGCOC) and 
China-Africa Development Fund] 
Do. Addis Ababa Bottle and Glass S.C. do. 8,000. 
Gold kilograms MIDROC Gold Mine plc (a subsidiary of Mine at Lega Dembi 4,200. 
MIDROC Ethiopia Investment Group) 
; do. do. Sakaro Mine NA. 
Do. do. Artisanal miners Mines in Oromia State 3,000.° 
Do. do. do. Mines in Tigray State 2,100.° 
Do. do. _— do. Mines in Benishangul-Gumuz 1,200. 
State 
Do. do. do. Mines in Southern Nations 800.‘ 
State 
Do. do. do. Mines in Amhara State 300.° 
Gypsum Pioneer Cement ple Mine near Dewelle 30,000.° 
Lime Senkele Lime Factory Plant at Ambo 6,000.° 
Niobium (columbium) and tantalum, Ethiopian Mineral Development S.C. (EMDSC) Kenticha Mine near Borena? 90 tantalum; 
ore and concentrate 20 niobium. 
Do. Artisanal miners Mines in Oromia Regional 25 tantalum; 
State’ 14 niobium. 
Platinum kilograms Nyota Minerals Ltd. Mine at Yubdo” 10.° 
Quartz Ethiopian Mineral Development S.C. (EMDSC) Kenticha Mine near Borena” 8,000.! 
Salt Artisanal miners Mines at Afdera Lake NA. 
Silica sand CGC Overseas Construction Ltd. (CGCOC) Mine near Lemi 180,000.° 
Soda ash Abiyata Soda Ash SC Mine at Lake Abiyata 20,000.° 
Steel: 
Crude Abyssinia Integrated Steel plc Plant at Debre Zeit 150,000.° 
Do. Sheba Steel Mills plc do. 20,000.° 
Semimanufactured Abyssinia Integrated Steel plc do. 150,000. 
Do. Zuquala Steel Rolling Mill Enterprise do. 36,000. 
(Government owned) 
Do. Wallia Steel Factory Plant at Alemgena 36,000. 
Do. Sheba Steel Mills plc Plant at Debre Zeit 20,000. 
Stone, crushed CGC Overseas Construction Ltd. (CGCOC) Plant at Addis Ababa 930,000.° 
Stone, dimension cubic meters Ethiopian Marble Processing Enterprise Mines at Eckonti, Harar,and  5,000.° 
(Government owned) Mankush 
Do. square meters do. Plants at Addis Ababa, Bole, 65,000. 
and Nifas Silk 
Do. cubic meters National Mining Corp. plc (NMiC) (a subsidiary § Mines at Beninshangul and 4,500. 
of MIDROC Ethiopia Investment Group) Harar 
Do. Square meters do Plant at Awash 60,000. 
Do. cubic meters Saba Stones Mines in Tigray Region 4,500 marble; 
2,200 limestone; 
we 1,500 granite. 
C acid Melkasa Aluminum Sulfate and Sulfuric Acid Plant at Melkasa 14,600. 
Factory 


in Do., do. Ditto. NA Not available. 
" combined capacity for the dolomite, feldspar, and quartz processing plant at the Kenticha Mine is 8,000 metric tons per year. 
Ot Operating at the end of 2012. 
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THE MINERAL INDUSTRY OF GABON 
By Omayra Bermudez-Lugo 


Gabon’s economy was largely dependent on world demand 
for manganese and petroleum, which were the country’s 
principal mineral export commodities. In 2012, the country 
ranked fourth among the world’s leading producers of 
manganese, accounting for more than 12% of world production. 
It also ranked eighth among A frica’s leading producers of crude 
petroleum, accounting for about 3% of African crude petroleum 
production. Other nonfuel mineral commodities produced in the 
country included cement and gold. Identified but undeveloped 
mineral resources included iron ore, niobium (columbium), 
and phosphate rock (African Development Bank Group, 2011, 
p. 2; Corathers, 2013; Organization of the Petroleum Exporting 
Countries, 2013, p. 42). 


Government Policies and Programs 


The Government was in the process of revising the 
country’s Mining Code (law No. 05-2000 as amended by law 
No. 008-2005), but as of yearend 2012, no final draft had been 
publicly released. Two new state-owned enterprises, Equatorial 
Mining Co. (EMC) and Gabon Oil Co. (GOC), were created in 
2011 to facilitate the development of Gabon’s mineral resources 
and to improve the judicial, financial, and fiscal transparency 
of the mineral sector. The creation of these enterprises was 
part of the Government’s plan to reform the mineral sector 
in order to increase state involvement in all mining affairs. 
The Government also planned to invest $11 billion during the 
period 2010 to 2016 to develop energy, port, railway, and road 
infrastructure projects (Gabon Oil Co., 2011c; International 
Monetary Fund, 2013, p. 35; Société Equatoriale des Mines, 
undated a, b). 

In November, the Government announced the results of 
its petroleum and mining sector audits for the period 2007 to 
2010; however, it did not submit a final Extractive Industries 
Transparency Initiative (EITI) validation report to the EITI 
Board by the deadline of December 9, 2012. To keep Gabon’s 
EITI status, the Government will be required to complete 
an EITI validation that demonstrates compliance with the 2011 
edition of the EITI Rules. Validation is considered to be an 
essential part of the EITI process, as it holds all implementing 
countries to the same global standard for transparency in the 
mineral sector (Extractive Industries Transparency Initiative, 
2012; Société Equatoriale des Mines, undated a, b). 


Production 


In 2012, Gabon opened its first industrial gold mine, 
which produced a total of 666 kilograms (kg). Production of 
metallurgical-grade manganese ore decreased by about 11% 
to 3.6 million metric tons (Mt) from about 4.1 Mt in 2011. 
Reported production of crude petroleum decreased slightly by 
3.6% to 88.3 million barrels (Mbbl) from a revised 91.6 Mbb! in 
2011. Petroleum refinery products however, increased by about 
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20% to 9.9 Mbbl from a revised 8.2 Mbbl in 2011. Data on 
mineral production are in table 1. 


Structure of the Mineral Industry 


Most of the mineral industry facilities in Gabon are privately 
owned, although the Government held minority interests in most 
mining operations. Table 2 is a list of major mineral industry 
facilities. 


Mineral Trade 


Gabon’s exports to the United States were valued at about 
$1.9 billion in 2012 compared with $4.6 billion in 2011. About 
91% of these exports was crude petroleum, which was valued 
at $1.7 billion, and about 3.6% was nonferrous metals, which 
were valued at $67 million. Imports from the United States 
were valued at about $319 million in 2012 compared with about 
$204 million in 2011. These included nearly $37 million worth 
of drilling and oilfield equipment, $25 million worth of railway 
transportation equipment, $7.8 million worth of excavating 
machinery, $7.5 million worth of coal and other fuels, 
$4.1 million worth of iron and steel products, and $2.6 million 
worth of petroleum products. Gabon was the United States’ 
114th-ranked goods export market and the 67th-ranked supplier 
of imported goods. The country exported a total of 37.2 Mbbl 
of crude petroleum and about 3.3 Mbbl of petroleum refinery 
products to the world in 2012 (Office of the United States Trade 
Representative, 2013; Organization of the Petroleum Exporting 
Countries, 2013, p. 49; U.S. Census Bureau, 2013a, b). 


Commodity Review 


Metals 


Gold.—The Bakoudou gold mine began operating during 
the first quarter of 2012. The mine, which was operated by 
Managem Group of Morocco (75%), had an annual gold 
production capacity of 1,400 kg and employed 400 people. The 
Government held the remaining minority interest (25%) in the 
mine, which was located about 600 kilometers (km) southeast 
of the capital city of Libreville. Managem also held a majority 
interest in the Eteke exploration project in Gabon for which 
it planned to conduct a scoping study in 2013. The areas of 
interest within Eteke included the Dango, the Dango-Massima, 
the Dango West Extension, and the Mobi Dando prospects 
(Managem Group, 2013, p. 27-28, 33; undated). 

Other companies exploring for gold in Gabon included 
GoldStone Resources Ltd. of Jersey [United Kingdom] and 
Silver Bull Resources Inc. of Canada. GoldStone was in 
the process of completing drilling programs for its Ngoutou 
exploration concession area in east-central Gabon and for its 
Oyem exploration concession area in northern Gabon. Silver 
Bull was carrying out exploration activities at its Ndjole 
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concession east of Libreville (GoldStone Resources Ltd., 2012a, 
b; Silver Bull Resources Inc., 2012). 

Iron Ore.—During the year, the Government decided to put 
on hold and reassess the contract for the development of the 
Belinga iron ore deposit, citing lack of progress in developing 
the project by China National Machinery and Equipment Import 
& Export Corp. (CMEC). CMEC had obtained the rights to the 
Belinga deposit in 2006 through a competitive bidding process 
in which Vale S.A. (formerly Companhia Vale do Rio Doce) 
of Brazil and Sinosteel Corp. of China had also participated. 
The commissioning of the project was dependent upon the 
development of major infrastructure to support mining operations, 
including the construction of a 560-km-long extension to the 
Trans-Gabon railway, which would be used to transport the ore 
from Belinga to Santa Clara Port, and the construction of two 
hydroelectric powerplants, which would supply electricity to the 
mine. The Government planned to conclude its audit in 2014 
(Dittgen, 2011, p. 9-11; Bhal, 2012; Thomson Reuters, 2012). 

Volta Mining Ltd. of Australia, through its 80% share in 
Volta Iron SA, was granted a license to explore for iron ore at 
the Mbombo project. The project is located southwest of the 
undeveloped Belinga iron ore deposit in northern Gabon about 
25 km from the town of Booue. Volta’s exploration license was 
valid for 3 years but could be renewed twice for an additional 
period of 3 years each time to a maximum of 9 years. The 
company was in the process of conducting an aeromagnetic 
survey of prospective areas within the project to further define 
its exploration targets. The project has access to the deepwater 
Port of Owendo by way of the Trans-Gabon railway and can 
also be accessed by road through the use of the N4 national 
highway. Volta planned to carry out a reconnaissance drilling 
program during the first quarter of 2013 (Volta Mining Ltd., 
2013, p. 13-14). 

Manganese.—Eramet International S.A. of France, which 
operated the Moanda Mine through its subsidiary Compagnie 
Miniére de l’Ogooué S.A. (Comilog) reported that it did 
not meet its production target of 4 Mt for 2012 owing to the 
malfunctioning of loading equipment at Owendo Port and 
to technical problems with its rail transport facilities, which 
resulted in the loss of 4 weeks of production. The company 
continued to work on the development of the Moanda 
Metallurgical Complex (MMC), which it expected to have 
online by early 2014, and on the renewal of a segment of 
the Trans-Gabon rail network. The MMC, which would be 
located within the premises of the Moanda Mine, would 
include a metal production plant with a capacity to produce 
20,000 metric tons per year (t/yr) of manganese metal and 
65,000 t/yr of silicomanganese metal. Eramet was also tn 
the process of building a mining and metallurgical school to 
train local engineers and technicians. About 98% of Moanda 
Mine employees were reportedly Gabonese nationals, and the 
opening of the MMC was expected to create 400 additional jobs 
(Eramet Group, 2013, p. 10, 12, 18-19, 47). 

Citic Dameng Holdings Ltd. (DAMENG) of China through its 
subsidiary Compagnie Industrielle et Commerciale des Mines de 
Huazhou (CICMHZ), completed the construction of a 3.5-km- 
long road connecting the Bembele Mine site to the national 
road and of a segment of railway linking the Ndjole City 
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transfer station to the Trans-Gabon railway. The Bembele 

Mine is located in the town of Ndjole in northwestern Gabon’s 
Moyen-Ogooue Province. In 2012, the mine produced a total of 
447,000 metric tons (t) of manganese ore at an average grade 

of 30.46% manganese and a total of 326,000 t of manganese 
concentrate at an average grade of 32.07%. CICMHZ planned to 
export the manganese ore produced at Bembele to customers in 
China. The mine employed 200 people (Citic Dameng Holdings 
Ltd., 2013, p. 2, 36). 

In early 2012, BHP Billiton and the Government of Gabon 
were working on the details of an agreement whereby BHP 
would develop a 300,000-t/yr manganese mine in Franceville. 
By yearend, however, BHP reported that the project would 
be placed under review owing to the company’s inability to 
conclude key agreements with the Government. The details of 
these agreements were not disclosed (BHP Billiton, 2013, p. 35). 


Industrial Minerals 


Cement.—HeidelbergCement Group of Germany, which 
held a 70.46% interest in Société des Ciments du Gabon 
(Cimgabon), was the country’s only cement producer. The 
company’s monopoly of the cement sector in Gabon could 
come to an end with the construction of a new cement plant 
by Dangote Cement of Nigeria, however. Dangote, through its 
subsidiary Dangote Industries Gabon S.A., announced plans 
to build a 1.5-million-metric-ton-per-year cement grinding 
plant. The plant, which was scheduled to be commissioned by 
the third quarter of 2014, would have the capacity to produce 
3,000 metric tons per day of clinker. The project would also 
include the construction of a 30-megawatt-capacity coal-fired 
powerplant to supply electricity to the operation (Dangote 
Cement plc, 2013, p. 19; undated) 

Rare Earths.—In addition to mining manganese in Gabon, 
Eramet explored for rare-earth elements at the Maboumine 
carbonatite complex. The deposit was reportedly also 
prospective for niobium, tantalum, and uranium. In 2012, 
the company was looking into the possibility of developing 
a hydrometallurgical process to mine these minerals. For 
this project, it planned to build a pilot plant about 50 km 
from Lambarene in 2015. Construction of the pilot plant was 
contingent, however, upon the return of positive laboratory test 
results from samples sent to France for analysis (Eramet Group, 
2013, p. 39). 


Mineral Fuels 


Petroleum.—In 2012, Gabon produced a total of 
242,000 barrels per day (bbI/d) of crude petroleum compared 
with 251,000 bbi/d in 2011 and 252,400 bbl/d in 2010. The 
Organization of the Petroleum Exporting Countries estimated 
Gabon’s total proven crude oil reserves to be 2 billion 
barrels. During the year, Gabon Oil signed its first petroleum 
production-sharing agreement with the Government. The 
agreement was for the operation of the Remboué II oilfield, 
which Switzerland-based Addax Petroleum had relinquished in 
2009. GOC would hold an 80% interest in the oilfield and the 
Government would hold the remaining 20%. GOC managed 
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the Government’s participation in 28 petroleum production 
blocks and 39 petroleum exploration blocks both onshore and 
offshore Gabon. A total of six active oil rigs were operating in 
the country (Gabon Oil Co., 2011a, b; 2012; Organization of the 
Petroleum Exporting Countries, 2013, p. 22, 25). 
In January, the Government signed a letter of intent with 
SK Energy of the Republic of Korea for the construction of 
 dnew oil refinery to be located on Mandji Island, which is a 
. peninsula located just outside of Port-Gentil. Port Gentil is the 
center of Gabon’s petroleum industry. It hosts a deepwater port 
' andthe Gabonese Refining Co. (SOGARA) and is the country 
' headquarters for several petroleum companies operating in the 
" country. The new refinery will replace the aging SOGARA 
refinery. SOGARA was built in 1967 and was capable of 
processing only 9% of the petroleum produced in Gabon; the 
remaining 91% of production was exported. The planned new 
refinery would have a processing capacity of 50,000 bbi/d, 
which is more than twice SOGARA’s current production of 
21,000 bbl/d. At least one-half of the production, which was 
expected to be mostly diesel, would be consumed domestically 
‘ and the other one-half was to be exported, mostly as heavy 
+ fuel oil for the European market. The cost of the project was 
estimated to be $1 billion, and it was to be financed jointly by 
the Government of Gabon and SK Energy, through the support 
ofthe Korean International Cooperation Agency. OLAM 
* Intemational of Singapore was in charge of the construction of 
B the refinery (Clottey, 2012; LeGabon.org, 2012). 
‘ 


’ 
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1 Outlook 


Mineral sector reform and planned infrastructure investments 
; through 2016 aimed at developing the country’s port, railway, 

~ and road networks are likely to attract foreign direct investment 
» to the Gabon. This investment, however, will be dependent 

, "pon the Government’s ability to define the country’s legislative 
framework clearly with regard to the mining sector through 

the enactment of the proposed new Mining Code. Although 
Gabon will soon benefit from new cement, gold, and manganese 
revenues, the petroleum sector is likely to remain the driving 
force of the economy in the short run. Planned infrastructure 
projects will likely increase consumption of construction 

_ Materials, such as cement, crushed stone, and sand and gravel. 
The development of iron ore resources is likely to remain on 

hold beyond 2013 following the Government’s decision to 
temporanly suspend the Belinga project. 
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TABLE 1 


GABON: PRODUCTION OF MINERAL COMMODITIES! 


Commodity’ 2008 2009 2010 2011 2012 
Cement and clinker: 

Cement, hydraulic® : metric tons 230,000 250,000 200,000 200,000 220,000 
Clinker® 190,000 200,000  —_—-160,000 160,000 160,000 
Gold kilograms -- -- -- -- 666 ' 

Manganese:” 

Metallurgical-grade ore, gross weight thousand metric tons 3,248 ' 1,992 3,201 4,070 3,637 
Mn content of ore 1,559 ° 881 1,416 1,858 ° 1,650 
Natural gas, gross‘ million cubic meters 187 --* --' -' -' 

Petroleum: sent ce ; 
Crude® ' thousand 42-gallon barrels 87,454 ' 86,724 ' 92,126 ' 91,615 ' 88,330 
Refinery products® 6,607 ‘ 4,891 ' 6,570 ' 8,249 ° 9,928 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. do. Ditto. -- Zero. 


'Table includes data available through November 15, 2013. 


"In addition to the commodities listed, artisanal diamond, artisanal gold, clay, crushed stone, and sand may also be produced, but information is inadequate 


to make reliable estimates of output. 

Includes cement produced from imported clinker. 

“Represents production from the Bakoudou Mine only. 

*As reported by the International Manganese Institute. 

°As reported by the Organization of the Petroleum Exporting Countries. 
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TABLE 2 


GABON: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 
Major operating companies and Annual 
Commodity and major equity owners Location of main facilities capacity 
Cement Société des Ciments du Gabon (Cimgabon) Cement-grinding plant at Owendo, 240,000. 
(HeidelbergCement AG through Scancem south of Libreville 
International ANS, 70.46%) 
Do. do. Cement-grinding plant at Franceville, 170,000. 
southeastern Gabon 
Clinker do. Clinker plant at N'Toum, 40 kilometers 300,000. 
east of Libreville 
Gold kilograms Managem Group, 75%, and Government 25% Bakoudou Mine, 600 kilometers 1,400. 
southeast of Libreville 
_Do. do. Artisanal miners Eteke region 300 to 700. 
Manganese Compagnie Minieré de l'Ogooué S.A. (Comilog) Open pit mine at Moanda 4,000,000 ore, 
(Eramet International S.A., 67.25%; Government, gross weight. 
; 25.4%; other, 7.35%) 
Do. do. Sintering plant 600,000. 
Do. Compagnie Industrielle et Commerciale des Mines Bembele Mine, town of Ndjole in 500,000 ore. 
de Huazhou (CICMHZ) [Citic Dameng Holdings Moyen-Ogooue Province 
7 Ltd. (DAMENG)] 
Petroleum: 
Crude thousand China Petrochemical Corp. (Sinopec) through Remboue oilfield NA. 
42-gallon barrels Addax Petroleum Corp., 92% 
Do. do. China Petrochemical Corp. (Sinopec) through Obangue oilfield 1,800. 
Addax Petroleum Corp., 92.5%, and Tullow Oil ple, 
; 3.75% 
Do. do. do. Tsiengui oilfield 1,800. 
Do. do. China Petrochemical Corp. (Sinopec) through Addax Etame marine block, offshore: 
Petroleum Corp., 31.36%; Vaalco Energy Inc., Avouma oilfield 2,400. 
operator, 28.07%; Sasol Petroleum International, 
27.75%; Sojitz Corp., 2.98%; PetroEnergy Resources 
we Corp., 2.34%; Tullow Oil plc, 7.5% 
Do. do. do. South Tchibala NA. 
__Do. | do. _do. Ebouri oilfield NA. 
Do. do. do. Etame oilfield 6,570. 
__ Do. do. _Bowleven plc, 100% EOV Block NA. 
_Do. _do. _Maurel & Prom S.A., 100% _________ Banio = NA. 
Do. do. Maurel & Prom S.A., 85%; AIC-Petrofi Ltd., 7.5%; Onal NA 
Tullow Oil ple, 7.5% 
Do. ee, do. do. Omko NA. 
Do. do. Perenco Group, 56.25%; Tullow Oil plc, 25%; Tchatamba Marin oilfield NA. 
Be oe Orange-Nassau Energie B.V. (18.75%) se - 
Do. do. _do. Tchatamba West oilfield NA. 2 
_Do. 7 do. do. __ Tchatamba South oilfield NA. 
Do do. Royal Dutch Shell ple, 94.3% _ Toucan NA 
___Do. do. Total Gabon S.A., 100% Anguille - NA 
Do. do. do. ee ___ Gonelle ees NA. | 
__Do. do. do. Torpille NA. 
Do. do. Total Gabon S.A..57.5% ‘Avocette NA, 
__Do. do. Total Gabon S.A., 50% Baudroie Nord NA. 
Do. do. Total Gabon S.A., 47.5%, and Royal Dutch Shell ple, Rabi Kounga NA. 
2 52.5% betes. 
Do. do. Total Gabon S.A., 40%, and Royal Dutch Shell plc, Atora NA. 
=e . 60% 
Do. do. Total Gabon S.A., 50%, and Vaalco Energy Inc., 50% Mutamba Iroru NA. 
__ Do. do. Gabon Oil Co., 80%; Government 20% Remboue II NA. 
Refinery products do. Société Gabonnaise de Raffinage (Total Gabon Port Gentil 7,700. 
: S.A., 58%; Government, 25%; other, 17% 
Do., do. Ditto. NA Not available. 
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THE MINERAL INDUSTRIES OF THE GAMBIA, 


GUINEA-BISSAU, AND SENEGAL 
By Omayra Bermudez-Lugo 


THE GAMBIA 


Mining did not play a significant role in The Gambia’s 
economy. Mineral output was limited to the production of 
industrial minerals, such as clay, ilmenite, laterite, silica sand, 
and zircon, and the available data were inadequate to make 
reliable estimates of output. The Gambia did not produce 
petroleum and depended upon imports to meet its domestic 
energy requirements. Several international petroleum 
companies, including African Petroleum Corp. Ltd. and 
Texas-based CAMAC Energy Inc. explored for petroleum 
offshore The Gambia in 2012. African Petroleum, through 
its subsidiary African Petroleum Gambia Ltd., held a 
60% operating interest in Blocks Al and A4, which covered 
acombined surface area of 2,668 square kilometers (km?) 
offshore. More than 30 exploration prospects and leads had 
been identified in the area, and the recoverable prospective 
undiscovered resources were reported to be about 500 million 
barrels. The company planned to continue with its drilling 
program in 2013. CAMAC Energy held a 100% interest in 
petroleum exploration, development, and production licenses 
for offshore Blocks A2 and A5, which covered a combined 
surface area of 2,666 km? east of deepwater Blocks Al and A4. 
CAMAC planned to conduct surveys, acquire and interpret 
two-dimensional and three-dimensiona! (3—D) seismic data, 
identify prospects, and drill one exploration well on each block 
throughout the initial 4-year exploration-phase program (Petzet, 
2012; African Petroleum Corp. Ltd., 2013, p. 4, 14). 
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GUINEA-BISSAU 


Mineral production in Guinea-Bissau was limited to 
small-scale production of industrial minerals, such as clay, 
granite, limestone, and sand and gravel, and available data 
Were not sufficient to estimate the level of output of these 
commodities. The country’s prospective mineral resources 
included bauxite, diamond, gold, heavy minerals, petroleum, 
and phosphate rock. Exploration activities for bauxite and 
phosphate rock were ongoing in 2012. Guinea-Bissau did not 
produce petroleum and depended upon imports to meet its 
domestic energy requirements. 
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Commodity Review 


Metals 


Bauxite and Alumina.—Sociedade Mineira de Investimentos 
Bauxite Angola (SMIBA) continued to explore for bauxite 
in eastern Guinea-Bissau. The company planned to build a 
3-million-metric-ton-per-year (Mt/yr) bauxite mine in the Boe 
region about 280 kilometers (km) east of the capital city of 
Bissau, a deepwater port in the city of Buba in the southwest, 
and a hydroelectric plant along the Corubal River. As of yearend 
2012, however, no progress had been reported on any of these 
projects. SMIBA had acquired the rights for the development of 
the project in 2007, but owing to political instability and to the 
financial crisis of 2008-09, the project had been kept on hold 
for more than 3 years. SMIBA was 70% owned by Sociedade 
Nacional de Petréleos de Angola (Sonangol) and Banco 
Africano de Investimentos of Angola. The remaining 30% 
interest in the project was held by private Angolan and Guinean 
investors (Bauxita Angola Sociedade Mineira e Investimentos 
S.A., 2011; Macauhub, 2012). 


Industrial Minerals 


Phosphate Rock.—On November 23, Plains Creek 
Phosphate Corp. of Canada announced the completion of two 
feasibility studies for the development of the Farim phosphate 
rock project. The Farim project is located in north-central 
Guinea-Bissau about 5 km west of the town of Farim and 
120 km north of the capital city of Bissau. The deposit consists 
of one continuous phosphate rock bed that extends across a 
surface area of about 40 km?. Plains Creek was in the process 
of studying several production scenarios, which ranged from a 
1- to 2-Mt/yr beneficiated phosphate rock concentrate operation 
to a 1.3-Mt/yr direct-shipping-ore mining operation. The 
updated measured resource estimate for Farim was reported to 
be 64.6 million metric tons (Mt) of phosphate rock ore at an 
average grade of 29.11% P,O,. The indicated resources were 
reported to be 28.1 Mt of phosphate rock ore at an average 
grade of 27.68% P,O,, and the inferred resources were estimated 
to be 18.3 Mt of phosphate rock ore at an average grade of 
28.66% P.O, (Plains Creek Phosphate Corp., 2012). 


References Cited 


Bauxita Angola Sociedade Mineira e Investimentos S.A., 2011, Angola investe 
no bauxite da Guiné-Bissau: Luanda, Angola, Bauxita Angola Sociedade 
Mineira e Investimentos S.A., July 14. (Accessed December 7, 2012, at 
http://www. bauxiteangola.co.ao/news.php?id=3.) 


Macauhub, 2012, Bauxite Angola plans to continue with its projects in 
Guinea Bissau: Macauhub, August 15. (Accessed January 9, 2013, at 
http://www.macauhub.com.mo/en/2012/08/15/bauxite-angola-plans-to- 
continue-with-its-projects-in-guinea-bissau/.) 

Plains Creek Phosphate Corp., 2012, Plains Creek announces filing of feasibility 
studies for 1 million tonne/year beneficiated rock concentrate project and 
1.3 million tonne/year direct shipping phosphate rock project for the Farim 
phosphate project, Guinéa-Bissau, West Africa: Vancouver, British Columbia, 
Canada, Plains Creek Phosphate Corp., 15 p. (Accessed January 9, 2013, at 
http://www.gbminerals.com/_resources/news/nr_2012_11_23.pdf.) 


SENEGAL 


Senegal was among the world’s leading producers of 
phosphate rock, which was one of the country’s principal 
export products. Available information was not adequate to 
make reliable estimates of the value of these exports for 2012, 
however, nor the mineral commodity’s contribution to the 
GDP. Other mineral commodities of economic importance 
to the country were attapulgite and cement. Senegal also 
produced basalt, gold, laterite, lime, limestone, natural gas, 
petroleum, petroleum refinery products, salt, and sand. In 
2012, Senegal’s total exports to the United States were valued 
at about $16.8 million compared with $6.8 million in 2011. 
These exports, with the exception of gold, did not include 
significant quantities of mineral products. Exports of gold to 
the United States were valued at $32,000 in 2012. Total imports 
from the United States were valued at about $149 million 
compared with $264 million in 2011; these included 
$5.3 million in petroleum products, $4.9 million in drilling 
and oilfield equipment, $4.2 million in chemical fertilizers, 
$1.2 million in railway transportation equipment, $643,000 
worth of specialized mining equipment, and $153,000 worth of 
iron and steel products (U.S. Census Bureau, 201 3a, b). 


Production 


Output levels for most mineral commodities increased 
during the year, including laterite (increased by 131%), 
limestone (120%), basalt (65%), gold (63%), lime (38%), 
and petroleum refinery products (11%). Petroleum output, on 
the other hand, decreased by 86% to 57,000 barrels; sand, by 
14% to 1,468 metric tons (t); salt, by 8% to 237,000 t; calcium 
phosphate-based fertilizers, by 3% to 36,000 t; and phosphate 
rock, by 2% to 1.38 Mt. Data on mineral production are in table 1. 


Structure of the Mineral Industry 
Table 2 is a list of major mineral industry facilities. 
Commodity Review 


Metals 


Gold.—The Sabodala Mine, which is located within the 
West African Birimian gold belt about 650 km east of the capital 
city of Dakar, produced 6,666 kilograms (kg) of gold in 2012 


compared with 4,089 kg in 2011. The increase in production was 


attributed to the expansion of the mine’s processing plant. The 
Sabodala Mine produced gold dore bars containing 90% gold 

and 10% silver and was Senegal’s only industrial gold mining 
operation. From 2013 and onward, the mine was expected to 
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produce 6,200 kilograms per year of gold owing partly to the 
commissioning of five new haul trucks. As of December 31, 2012, 
proven and probable gold reserves were reported to be 35.23 Mt 
at a grade of 1.4 grams per metric ton gold (Teranga Gold Corp., 
2013, p. 6, 9). 

Several other companies explored for gold in Senegal in 
2012. These companies included Bassari Resources Ltd. 
and Erin Resources Ltd. of Australia; IAMGOLD Corp. and 
Oromin Explorations Ltd. of Canada; and Randgold Resources 
Ltd., Stratex International plc., and Toro Gold Ltd. of the 
United Kingdom. 

Iron and Steel.—Testimony regarding the Government of 
Senegal’s claim that Luxembourg-based ArcelorMittal had 
breached its contract to build the integrated Faleme iron ore 
complex was presented before the Court of Arbitration of the 
International Chamber of Commerce in Paris in September 
2012. In early 2011, the Government and ArcelorMittal had 
engaged in a conciliation procedure in an attempt to reach 
mutually acceptable terms to solve the dispute, but the two 
were unable to reach an agreement. As a result, the Government 
requested that ArcelorMittal pay a penalty of $750 million. A 
decision concerning the merits of the claim was expected in 
early 2013 (Skelton, 2012; ArcelorMittal, 2013, p. 162). 

Titanium, Titanium Mineral Concentrates, and Zircon.— 
Mineral Deposits Ltd. (MDL) of Australia and ERAMET S.A. 
of France continued to work on the development of the Grande 
Céte Mineral Sands project (GCMS) through their joint-venture 
company TiZir Ltd. In 2011, the joint-venture partners combined 
MDL’s 90% interest in GCMS with ERAMET’s 100% interest 
in the Tyssedal ilmenite processing plant to create a vertically 
integrated titanium minerals operation in Senegal. Through the 
merger, MDL would secure the offtake of most of its ilmenite 
production from the GCMS, and ERAMET’s Tyssedal plant, 
which was located in Norway, would receive the additional 
supply of high-quality ilmenite for the production of titanium 
slag. In 2012, the joint-venture partners invested $271 million in 
the development of the project. The average annual production 
from the GCMS project was projected to be 575,000 t of 
ilmenite (including small amounts of rutile and leucoxene) 
and 85,000 t of zircon. The partners planned to commission 
the project in late 2013 and to transport the ore by rail to the 
Dakar Port (Mineral Deposits Ltd., 2013, p. 11-13). 


Industrial Minerals 


Cement.—Senegal produced 4.7 Mt of cement in 2012, 
which was about the same level as that produced in 2011. 
Les Ciments du Sahel S.A. and Sococim Industries were the 
only two companies that produced cement in the country, and 
their joint production far exceeded domestic demand. Senegal’s 
cement surplus was exported to neighboring countries, in 
particular to Mali, and production was expected to increase 
even more (by 1.5 Mt/yr) following the commissioning of a 
new cement plant to be developed by Dangote Cement ple of 
Nigeria. The development of the plant, however, was put on 
hold in 2012 following a dispute regarding the land rights to 
the property where the plant was to be constructed. Sinoma 
International Engineering Co. Ltd. of China, which was the 
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company that built Dangote’s 6-Mt/yr Ibese cement plant 

in Nigeria, was the company contracted to build the plant. 

- Dangote Group held a 90% interest in the project through 
Dangote Industries Senegal S.A. (Dangote Cement plc, 2012; 
2013, p. 18-19, 91). 

Sococim Industries, which was owned by Vicat Group of 
France, reported that although national elections in Senegal in 
2012 had delayed major infrastructure projects, the company’s 
domestic sales volume of cement reached about 2.7 Mt and 
export sales increased by 3.8%. Sococim’s clinker production 
increased by 5.5% to 1.772 Mt from 1.679 Mt in 2011, and 
! itscement production increased by 1.5% to 2.688 Mt from 
1 2.648 Mt. During the year, the company restarted kiln No. 3, 

» which had been idle since 2008 (Vicat Group, 2013, p. 28, 45). 
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s Mineral Fuels 


s Petroleum.—A frican Petroleum Corp. of Australia 
) through its subsidiary African Petroleum Senegal Ltd. held a 
« 90% interest in the Rufisque Offshore Profond (ROP) and the 
j Senegal Offshore Sud Profond (SOSP) Blocks offshore southern 
y andcentral Senegal, respectively. African Petroleum’s 2012 
| exploration activities offshore Senegal included the completion 
} 0fa3-D seismic survey of 3,600 km? on the SOSP Block and 
' the reprocessing of 3—D seismic survey data for 1,500 km? of the 
; ROP Block. The final 3—D data for the SOSP Block were due in 
; March 2013, and the final interpretation of the reprocessed data 
s forthe ROP Block was expected to be completed during the 
s third or fourth quarter of 2013 (African Petroleum Corp. Ltd., 
; 2013, p. 4, 16, 87). 
y Ophir Energy plc of the United Kingdom reported that it 
y had plugged and abandoned the Kora-1 well, which was the 
s first well drilled on the AGC Profond Block. The well had 
s been drilled to a total depth of 4,447.5 meters in July 2011, 
, butatechnical assessment conducted in 2012 revealed a 
; predominantly claystone and thinly bedded limestone sequence 
; father than the sandstone reservoir facies that Ophir had 
; anticipated. The well reportedly yielded valuable information on 
; the potential of the block, however, and the company decided 
zy [continue to integrate the well results with existing seismic 
; datasets to characterize the block’s potential. The assessment 
of the data was expected to be completed during 2013. Ophir 
held a 44.2% operating interest in the AGC Profond Block 
in joint venture with Noble Energy Inc. of Houston, Texas, 
which held a 30% nonoperating working interest; FAR Ltd. 
of Australia, which held 8.8% interest; and Rocksource ASA 
ofNorway, which held a 5.0% interest. The Government, 
3 through L’Entreprise AGC S.A., had a 12% carried participating 
s  llerest in the block and the option to increase its participating 
¢ a by a maximum of 5%. On December 31, 2012, Noble 
:  Mtgy and Rocksource decided to relinquish their respective 
3 Participating interests in the block to Ophir. The transfers were 
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pending Government approval (Noble Energy Inc., 2013, p. 7, 
16, 82; Ophir Energy plc, 2013, p. 30). 

Société A fricaine de Raffinage, which began operating in 
1963, was the country’s only petroleum refinery. The refinery 
had a production capacity of about 27,000 barrels per day and 
employed 243 people. It produced butane, diesel, gasoline, 
gas oil, kerosene, and fuel oil for domestic consumption. The 
refinery was owned by Societé des Petroles du Sénégal (46%), 
Saudi Binladin Group of Saudi Arabia (34%), and Total S.A. of 
France (20%) (Société A fricaine de Raffinage, 2012). 
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TABLE 1 
SENEGAL: PRODUCTION OF MINERAL COMMODITIES"" 


(Thousand metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 

Basalt* metric tons 1,037 1,321 1,167 1,415 2,328 
Cement, hydraulic 3,084 3,320 4,066 4,677 4,689 
Clays, fuller’s earth (attapulgite) 167 181 204 181° 181 ° 
Gold, mine output, Au content kilograms 600 ° 5,055 4,381 4,089 6,666 
Laterite* metric tons 71 103 226 1,035 2,386 
Lime 82 46 24 26 36 
Limestone* metric tons 1,025 1,415 1,248 1,093 2,407 
Natural gas* thousand cubic meters 7,000 17,500 24,000 36,000 36,000 £_ 
Petroleum:° 

Crude oil thousand 42-gallon barrels 99 249 398 403 57 

Refinery products 896 739 617 738 818 
Phosphate rock and related products: . 

Phosphate rock 645 949 1,079 1,411 1,381 

Phosphoric acid, PO, content 180 283 312 362 363 

Calcium phosphate-based fertilizers 50 44 45 37 36 
Salt 241 222 232 258 237 
Sand“ metric tons 6,421 2,065 2,040 1,706 1,468 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. 

'Table includes data available through December 19, 2013. 

"In addition to the commodities listed, Senegal also produced sand and gravel, stone for local construction purposes, and silver, but information is inadequate to 
make reliable estimates of output. 

’Major source of information: Agence National de la Statistique et de la Démographie. 

“Values converted from cubic meters to metric tons. Specific gravity, in grams per cubic meter—basalt, 2.8; laterite, 2.55; limestone, 2.6; and sand, 2.6. 
*Government estimate of unreported production of artisanal gold. 

°Crude petroleum values have been converted from metric tons to 42-gallon barrels using a conversion factor of 7.4 barrels of crude setroleuti per metric ton. 


TABLE 2 
SENEGAL: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Attapulgite Senegal Mines SA (Sepiol SA, 51%, and Government, 49%) 240 kilometers south of Dakar 100. 

Do. Société Senegalaise de Phosphates de Thies S.A. Lam Lam — > WA, a 
Cement Les Ciments du Sahel S.A. Kirene plant ——— 2,400, 
Do. Sococim Industries (Vicat Group 100%) Rufisque, east of Dakar = =i 500, 

Gold kilograms Sabodala Gold Operations S.A. (Teranga Gold Corp., 90%, 650 kilometers east of Dakar 6,700. 
and Government, 10%) ee o 
Petroleum products thousand 42-gallon Société Africaine de Raffinage (Societé des Petroles du Refinery, 23 kilometers 7 
barrels per day Senegal, 46%; Saudi Binladin Group, 34%; and Total from Dakar 
S.A., 20%) = ay oy ee 
Phosphate rock, aluminum Société Senegalaise de Phosphates de Thies S.A. Lam Lam, Sebikhotane, and NA.” 
Allou-Kagne ee 
Phosphate rock, calcium Industries Chimiques du Sénégal Group (Archean Group, Taiba Mine, 100 kilometers 2,000. 
Government of India, and Indian Farmers Fertilizer from Dakar 
Cooperative Ltd., 85%; and Government of Senegal, 15%) re ~* 
Phosphoric acid Industries Chimiques du Sénégal Group (Indian Farmers Darou I plant and Darou II plant, 660 P,Os. 
Fertilizer Cooperative Ltd., 85%, and Government, 15%) 100 kilometers from Dakar | 


Do. Ditto. NA Not available. 
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THe MINERAL INDUSTRY OF GHANA 
By Omayra Bermudez-Lugo 


The mineral sector continued to be a significant contributor 
to Ghana’s economy. In 2012, it contributed 43% to total export 
earnings, represented about 37% of corporate tax earnings, 
and accounted for about $1 billion in total investment inflows. 
Ghana was among the world’s top 10 producers of gold and 
among the world’s 20 leading producers of diamond, by volume. 
Other mineral commodities produced in the country included 
aluminum, bauxite, cement, crude petroleum, manganese, 
petroleum products, salt, and silver (Ghana Chamber of Mines, 
2013, p. 4-5; George, 2013; Kimberley Process Rough Diamond 
Statistics, 2013b). 


Minerals in the National Economy 


Mineral commodity revenue generated by the members of 
the Ghana Chamber of Mines increased by 14% during the 
year to about $5.4 billion from nearly $4.8 billion in 2011. The 
increase in revenue was driven mostly by gold sales, which 
alone generated about 98% of all mineral commodity revenues. 
Member companies of the Chamber of Mines employed a total 
of 20,268 people, 1.5% of whom were expatriates (Ghana 
Chamber of Mines, 2013, p. 4-5, 6, 13). 


Government Policies and Programs 


The legislative framework for the mineral sector in Ghana 

is provided by the Minerals and Mining Act 703 of 2006. 

New tax measures for mining companies became effective 

in 2012, which included an increase in the corporate income 
tax for mining companies to 35% from 25%, the introduction 
of a windfall profits tax of 10%, a new capital allowance 

rate of 20% from the previous 80% deduction, and a fixed 
mineral royalty rate of 5%. During the year, the Government 
established a National Renegotiation Team to review all mining 
agreements in Ghana with a view to ensuring that the country 
benefits adequately and fairly from gains in the mineral sector 
(Ghana Web, 2012b). 

The Government was also in the process of sourcing financing 
for the rehabilitation of Ghana’s central, eastern, and western 
rail lines. The eastern rail line is linked to the Tema Port, the 
western line to the Takoradi Port, and the central line to both 
ports by means of the eastern and western rail lines. In March 
2012, United States-based companies Conti Engineering and 
General Electric cosigned an agreement with the Government 
for the rehabilitation of Ghana’s western rail line and the 
refurbishing of the capital city of Accra’s drainage systems. 

The cost of the project was estimated to be $795 million. About 
$200 million was to be used in the rehabilitation of the western 
rail line. In addition, the Government was awaiting $990 million 
in funding from the Investment and Commercial Bank of China 
(ICBC) for the rehabilitation of segments of the eastern rail line 
that connects Nsawam to Accra and Achimota to Tema. Other 
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funding, in the amount of $1.95 million, was expected from 
China’s Exim Bank for the rehabilitation of the rail segment that 
connects Nsawam to Kumasi. The Government also planned 

to extend railway services to northern Ghana and the Volta 
region (AllAfrica Global Media, 2012; Modern Ghana Media 
Communication Ltd., 2012; Railway-technology.com, 2012). 


Production 


In 2012, production of bauxite increased by 88% to 
753,000 metric tons (t) from a revised 400,000 t in 2011, 
and petroleum production increased by about 9% to 
26.4 million barrels (Mbbl) from 24.2 Mbbl. Production of gold 
(excluding gold mined by artisanal means) increased by 4.6% 
to about 86,700 kilograms (kg) during the year. Aluminum 
production was estimated to be 40,000 t, and cement production, 
about 3 million metric tons (Mt). Rough diamond production 
decreased by 22.9% to 233,000 carats from 302,000 carats in 
2011, and estimated manganese production, by 28% to 348,000 t 
from 484,000 t. Data on mineral production are in table 1. 


Structure of the Mineral Industry 


The Ministry of Lands and Natural Resources (MLNR), 
through the Geological Survey Department (GSD), the 
Minerals Commission, and the Precious Minerals Marketing 
Co. Ltd. (PMMC), oversees all aspects of Ghana’s mineral 
sector. The GSD 1s responsible for providing reliable and up- 
to-date geologic information and serves as the repository for 
the country’s geoscientific data. The Minerals Commission is 
responsible for regulating and managing the use of Ghana’s 
mineral resources and for coordinating Government policy 
related to them. Through its Inspectorate Division, the Minerals 
Commission institutes and enforces environmental, health, 
and safety standards in the country’s mines and ensures that 
mining companies and all mining-related activities comply with 
Ghana’s Mining and Mineral law. The PMMC is responsible for 
promoting the country’s precious minerals and jewelry industry. 

The Ghana National Petroleum Corp. (GNPC), through the 
Petroleum Commission, was responsible for the exploration, 
development, and production of Ghana’s hydrocarbon resources. 
The law that established the GNPC was under review, as the 
Government planned to focus on the GNPC’s commercial role 
as an operator in the upstream petroleum sector. The Ghana 
National Gas Co. (GNGC) was responsible for the development 
of the country’s natural gas resources as well as for processing 
and distributing natural gas from foreign sources. In 2012, the 
Ministry of Finance announced that a draft for a new Petroleum 
(Exploration and Production) bill had been developed and that it 
was undergoing stakeholder consultations. The bill was expected 
to be presented before Parliament by the end of the second quarter 
of 2013 (Ministry of Finance, 2013, p. 14-15). 
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Mineral Trade 


Total merchandise export receipts amounted to $13.5 billion 
in 2012; gold accounted for about 42% of these receipts, and 
petroleum, for 22%. The value of gold exports increased by 
14,7% to $5.6 billion. The revenue from crude oil exports 
was about $3 billion. A total of 26.4 Mbbl of petroleum were 
exported at a price of $112.6 per barrel. Bauxite shipments 
totaled 752,771 t. Exports of manganese by Ghana Manganese 
Company Ltd. decreased by 18% to about 1.5 Mt from 1.8 Mt in 
2011, and manganese revenues decreased to $98.6 million from 
$119.9 million in 2011 (Bank of Ghana, 2013, p. 21; Ghana 
Chamber of Mines, 2013, p. 11-12). 

Based on statistics reported by the Kimberley Process 
Certification Scheme, a total of 225,867 carats of diamond 
worth about $12 million was exported from Ghana in 2012; this 
is a decrease of 22.6% from the volume of diamond exports in 
2011, but an increase in value of 25%. Ghana’s total exports 
of all goods and services to the United States were valued at 
$291.4 million in 2012 compared with about $779 million in 
2011; $45.1 million of this export value was from petroleum 
products; $2.2 million, from gold; $1.3 million, from bauxite 
and aluminum; $82,000, from sulfur and nonmetallic minerals; 
and $7,000, from gem-quality rough diamond. Ghana’s total 
imports from the United States were valued at about $1.3 billion 
in 2012 compared with $1.2 billion in 2011. This included 
$115.7 million for excavating machinery, $85.4 million for 
fuel oil, $62.1 million for drilling and oilfield equipment, 
$55.5 million for iron and steel mill products, $12.8 million 
for natural gas liquids, $10.2 million for specialized mining 
equipment, $5.3 million for other iron and steel products, 
$995,000 for petroleum products, and $88,000 for aluminum 
and alumina products. Ghana was a member of the World Trade 
Organization and the Economic Community of West African 
States (Kimberley Process Rough Diamond Statistics, 2013a, b; 
U.S. Census Bureau, 201 4a, b). 

The trade of mineral commodities was conducted mainly 
at the Takoradi and the Tema deepwater ports, and, to a lesser 
extent, at the Ports of Akosombo, Buipe, Debre, and Yapei. 

The Volta Lake Transport system was also used to transport 
petroleum products. 


Commodity Review 
Metals 


Bauxite and Alumina and Aluminum.—Ghana Bauxite 
Company Ltd. (GBCL) operated Ghana’s only bauxite mine, 
which is located in southwestern Ghana about 240 kilometers 
(km) from the Takoradi Port. GBCL was owned by Bosai 
Minerals Group Co. Ltd. of China (80%) and the Government 
of Ghana (20%). In 2012, GBCL opted for transporting its 
bauxite ore by road, as poor rail infrastructure continued to 
constrain the efficient transportation of the ore by train to the 
Takoradi Port. Ghana’s Tema aluminum smelter, which was 
100% owned by the Government, continued to operate at 20% 
of its installed capacity of 200,000 metric tons per year (t/yr) 
(Ghana Web, 201 2a). 
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Gold.—Gold in Ghana was produced at both industrial and 
artisanal scales. In 2012, the Nzema Mine, which is located in 
southwestern Ghana about 280 km west of the capital city of 
Accra, produced about 3,400 kg of gold in 2012. A diesel-fueled 
powerplant was commissioned at the mine during the fourth 
quarter of 2012 and was expected to improve the electricity 
supply to the processing plants by lessening the frequency of 
supply interruptions. Endeavor Mining Corp. of Canada held 
a 90% interest in the Nzema Mine, and the Government held 
the remaining 10%. The mine was accessible by road to the 
Takoradi Port and the town of Tarkwa. Tarkwa is the capital of 
Ghana’s Tarkwa-Nsuaem municipal district, which is located 
in western Ghana. Endeavor planned to increase production 
from the Nzema Mine 1n 2013 by processing higher grade 
ore and improving mining recovery rates. The Nzema Mine, 
which had been in operation since April 2011, employed a total 
1,010 people, most of whom were reportedly Ghanaian nationals 
(Endeavor Mining Corp., 2013, p. 7, 10). 

AngloGold Ashanti Ltd. of South Africa (100% interest) 
operated the Iduapriem and the Obuasi gold mines. The 
Iduapriem Mine, which is located about 70 km north of the 
city of Takoradi, produced a total of 5,599 kg of gold in 
2012 compared with 6,190 kg in 2011. The 9.6% decrease in 
production was attributed to a decline in ore grade and a delay 
in bringing online the Ajopa pit. Stockpiled ore at the Iduapriem 
Mine was estimated to be 6.6 Mt at a grade of 0.84 gram per 
metric ton gold. AngloGold conducted a drilling program at 
Iduapriem in March 2012 and planned to conduct a prefeasibilty 
study to expand production at the mine in 2013. The Iduapriem 
Mine employed a total of 1,549 people. Production from the 
Obuasi underground mine was 8,709 kg compared with 9,735 kg 
in 2011. The 10.5% decrease in production was attributed in part 
to power outages and a 25-day disruption in operations owing 
to a rope breakage that damaged the mine’s shaft. In 2013, 
AngloGold planned to construct a new decline access from 
Obuasi’s surface operations and from multiple staging points 
underground. The Obuasi Mine ts located in southern Ghana 
about 60 km south of Kumasi. In addition to mining gold from 
underground resources at Obuasi, AngloGold also produced 
gold from surface mining and from tailings. The Obuasi Mine’s 
processing plant had the capacity to treat 360,000 metric tons 
per month of sulfide ore. The mine employed a total of 5,373 
people (AngloGold Ashanti Ltd., 2013a, p. 44; 2013b). 

In March 2012, Noble Mineral Resources Ltd. of Australia 
announced that the Bibiani Mine had poured its first gold 
since the closing of the mine in 2009. The Bibiani Mine had 
been owned by Ashanti Goldfields Co. Ltd. during the 1990s 
and then was sold to Central African Gold Ltd. (CAGL) of 
the United Kingdom in 2006. CAGL operated the mine until 
January 2009, when it closed operations, reportedly as a result 
of problems in the execution of the mine plan, low metallurgical 
recoveries, and financial difficulties related to the 2008-2009 
global financial crisis. Noble expected the mine to be fully 
commissioned during the first half of 2013 and to produce 
between about 4,600 and 4,700 kilograms per year (kg/yr) of 
gold. The remaining gold reserves at the Bibiani Mine were 
estimated to be about 30,000 kg (Noble Mineral Resources Ltd., 
2013, p. 3, 5, 9). 
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Gold Fields Ltd. of South Africa operated the Damang and 


t the Tarkwa gold mines. Gold production at Damang decreased 


by about 23% to 5,163 kg during the year, mostly as a result of 
operational safety restrictions at the mine’s main pit, a decrease 
in throughput at the carbon-in-leach processing plant, and 

power supply interruptions. Gold Fields planned to upgrade the 


3 mine’s processing facilities, to re-evaluate the mine’s mineral 
4 resource estimates, and to recapitalize the mining operation. 
a Gold production from the Damang Mine was to remain at about 
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5,300 kg/yr during the recapitalization process, which was 
expected to take 2 years (Gold Fields Ltd., 2013, p. 51, 77, 85). 
Gold production at the Tarkwa Mine was 22,363 kg, or about 
the same level of production as in 2011. Gold Fields planned 
to stop production at the mine’s high-cost south heap-leach 
operation and was looking into the possibility of replacing all or 
a part of the Tarkwa Mine’s north heap-leach operation, which 
would reduce the Tarkwa Mine’s gold output by 1,200 kg/yr. 
Gold Fields was considering replacing all or a part of the Tarkwa 
Mine’s north heap-leach operation by expanding its carbon- 
in-leach processing capacity, which was thought to be a more 


efficient way to process harder ore (Gold Fields Ltd., 2013, p. 31). 


Colorado-based Newmont Mining Corp. operated the Ahafo 
and the Akyem Mines. In 2012, gold production from the Ahafo 


, Mine decreased slightly to 17,449 kg from 17,605 kg in 2011, 


mostly as a result of lower ore throughput and lower grade 
recovery. The company also held interest in the Akyem gold 
project, which was expected to come online in late 2013 and to 
produce between 10,900 and 14,000 kg/yr of gold. The project 
is located about 125 km northwest of the capital city of Accra 
(Newmont Mining Corp., 2013, p. 33, 75). 

Companies exploring for gold in Ghana included Australian 
companies Azumah Resources Ltd., Perseus Mining Ltd., PMI 
Gold Corp., and Signature Metals Ltd.; Canadian companies 
Abzu Gold Ltd., African Queen Mines Ltd., Edgewater 
Exploration Ltd., Pelangio Exploration, and Xtra-Gold 
Resources Corp.; LionGold Corp. Ltd. of Singapore; and Gold 


.. Stone Resources Ltd. of the United Kingdom. 


_ Industrial Minerals 


Cement.—Ghana had the following three domestic cement 


‘« producers: Diamond Cement Ghana Ltd., Ghana Cement 


Company Ltd. (GHACEM), and Savanna Cement Co. Ltd. 


. (SAVACEM). Diamond produced cement from a plant in Aflao, 
which had an annual production capacity of 600,000 t/yr; 


GHACEM produced cement from two plants—one at Takoradi 
and the other at Tema, with a total joint production capacity of 
about 3.4 million metric tons per year (Mt/yr); and SAVACEM 
produced cement from a plant in Buipe, which had a total 
production capacity of 350,000 t/yr. Limestone used in the 
production of cement was sourced locally from deposits in 

the northern, eastern, and western regions of the country. 

Ghana imported clinker and gypsum, which were also used 

in the production of cement. A new cement mill, which was 
commissioned in November 2012, was expected to increase 

the production capacity at GHACEM’s Tema plant by | Mt/yr. 
HeidelbergCement AG of Germany, which was the majority 
owner of GHACEM, also planned to commission a new cement 
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mill with the capacity to produce about 800,000 t/yr of cement 
at the Takoradi plant by the end of 2014 (HeidelbergCement 
AG, 2013, p. 58-59, 116). 

Diamond.—tThe majority of Ghana’s diamond production 
was from small-scale and artisanal miners who operated in 
the Bonsa River valley near the town of Tarkwa and in the 
Birim River valley between the towns of Akwatia and Oda. 
Other small diamond occurrences had been reported elsewhere 
throughout the country. All diamond production in Ghana 
was from secondary deposits, and there were no known 
diamondiferous kimberlites in the country. Great Consolidated 
Diamonds Ghana Ltd. (GCDG) of Ghana continued with its 
plans to reopen the Akwatia diamond mine. GCDG took over 
the operation from Ghana Diamond Co. in 2011 and planned 
to invest more than $100 million in a 5-year multiphase mine 
development program; the operation was expected to create 
about 2,000 jobs and produce about 1 million carats per year of 
diamond (Shor, 2013). 


Mineral Fuels 


Natural Gas.—The GNGC planned to develop a natural 
gas pipeline system under the Western Corridor Gas 
Infrastructure Development Project. The project would involve 
the construction of an onshore and offshore pipeline system, 

a natural gas processing plant, and natural gas liquids export 
facilities, among other related infrastructure. By yearend 2012, 
about 104 km out of the planned 111 km of onshore pipeline 
had been welded, 8 km out of the planned 45 km of offshore- 
shallow-water pipeline had been added to the existing offshore 
pipeline infrastructure, and the construction of the natural gas 
processing plant was at an advanced stage (Ministry of Finance, 
2013, p. 14-15). 

Petroleum.—In 2012, Ghana had two offshore producing 
petroleum fields; they were the Jubilee oilfield, which produced 
about 26.4 Mbbl of crude petroleum during the year, and the 
Saltpond oilfield, which produced about 77,400 barrels. The 
Government expected production from Jubilee to increase to its 
peak target of 120,000 barrels per day in 2013. Ghana’s only 
state-run petroleum refinery was idled in July 2012 because of a 
breakdown in critical equipment, which included both the main 
crude distillation unit and the residual! fuel catalytic converter. 
The Tema refinery had undergone repeated shutdowns for the 
past several years, reportedly owing to a shortage of crude 
petroleum supply after its main lender, Ghana Commercial Bank 
(GCB), cut off support because of alleged unpaid debts (Western 
Publications Ltd., 2012; Ministry of Finance, 2013, p. 15). 


Outlook 


The emergence of the hydrocarbon sector is likely to enhance 
Ghana’s position as a world mineral! producer, but in the short 
run, gold will probably continue to be the country’s leading 
mineral export earner. Changes to Ghana’s tax law are expected 
to further increase Government receipts from royalties and 
dividends but could deter future foreign direct investment in the 
mineral sector. Furthermore, the significant number of mining 
companies engaged in gold exploration suggests that gold will 
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continue to play a leading role in Ghana’s economy in the long 
run. Illegal artisanal gold mining, however, ts likely to continue 
to be a challenge for the Government, and, if left unaddressed, 
has the potential to have adverse economic and environmental! 
implications as illegal miners continue to encroach upon 
operating mining concessions and to pollute bodies of water in 
their search for gold. The need for skilled labor in the mineral 
sector, in particular for the petroleum industry, was becoming 
a challenge and is likely to increase as senior staff near the age 
of retirement. A successful effort to refurbish Ghana’s railroad 
system will likely benefit the bauxite and manganese industries 
by providing a less expensive option to transport ore. The 
development of the railway projects, however, will depend on 
the Government’s ability to secure the necessary funding. 
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TABLE 1 
GHANA: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


Commodity = =———<i—~—‘“‘~;~;~*~™:C:”:COBE~C*~“‘éO:!O!O!€©6UOICF™C~*~«<i TLC (<;S:*‘C‘iONC*# 
AMANO ONO mee Sy ng Be 


Bauxite, gross weight” 796 490 595 400 ' 753 
Cement, hydraulic” 1,800 1,800 2,100 ° 2,550 3,000 ° 
Diamond’ thousand carats 643 376 334 302 233 
Gold, mine output, Au content®’ kilograms 72,980 79,883 76,332 82,920 ' 86,699 
Gross weight | 914° 882 ° 1,529 1,729 1,244 
Mn content* . 256 © 248 © 426 484 348 
Petroleum: ee Se ee 
Crude thousand 42-gallon barrels -- -- 2,050 ° 24,196 ' 26,429 
Refinery products‘ do. 8,200 ' 8,000 ' 10,000 ' 10,000 ' 10,000 
Salt Sas 239 ° 250 85 100° 100 © 
Silver, Ag content of exported dore kilograms 3,200 3,928 © 3,313 3,088 3,100 ° 


‘Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. do Ditto. — Zero. 

'Table includes data available through January 23, 2014. 

*In addition to the commodities listed, a variety of crude construction materials (clays, lime, limestone, sand and gravel, and stone) are produced. Output of 
these commodities is not reported, however, and information is inadequate to make reliable estimates of output. 

*Figure based on bauxite shipments as reported by the Ghana Chamber of Mines. 

‘All from imported clinker. 

*Reported by Kimberley Process Certification Scheme. 

‘Reported figure. 

"Does not include artisanal mining output, which in 2010 and 2011 was estimated to be more than 25,000 kilograms, respectively. 

*Reported by the International Manganese Institute. 
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TABLE 2 


GHANA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 

Volta Aluminum Co. Ltd. (VALCO) 
(Government, 100%) 

Ghana Bauxite Company Ltd. (GBCL) (Bosai 
Minerals Group Co. Ltd., 80%, and 
Government, 20%) 

Ghana Cement Company Ltd. (GHACEM) 
(HeidelbergCement AG, 93.1%) 
do. 

Diamond Cement Ghana Ltd. 

Savanna Cement Company Ltd. (SAVACEM) 
and Diamond Cement Ghana Ltd. 

Great Consolidated Diamond Ghana Ltd. 
(Government, 100%) 

Artisanal diamond miners 

AngloGold Ashanti Ltd., 100% 


do. 
Noble Mineral Resources Ltd., 100% 


Golden Star (Bogoso/Prestea) Ltd. (Golden 
Star Resources Ltd., 90%, and Government, 
10%) 

Golden Star (Wassa) Ltd. (GSWL) (Golden 
Star Resources Ltd., 90%, and Government, 
10%) 


Gold Fields Ltd., 90%, and Government, 10% 


do. 


Newmont Mining Corp., 100% 


Endeavour Mining Corp., 90%, and 
Government, 10% 

Chirano Gold Mine Ltd. (Kinross Gold Corp., 
90%, and Government, 10%) 


do. 


Artisanal gold miners 


Commodity 

Aluminum 

Bauxite 

Cement 
Do. 
Do. 
Do. 

Diamond thousand carats 
Do. do. 

Gold kilograms 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 

Limestone and lime metric tons 


Carmeuse Lime Products (Ghana) Ltd. 
(Carmeuse SA) 


Manganese ore 


Petroleum, crude thousand barrels 


Ghana Manganese Company Ltd. (Ghana 
International Manganese Co., 90%, and 


Tullow Oil ple, 34.71%; Anadarko Petroleum 
Corp., 23.49%; Kosmos Energy LLC, 
23.49%; Ghana National Petroleum Corp. 


(GNPC), 13.75%; Sabre Oil & Gas Holdings 


Ltd., 2.81%; E.O. Group Ltd., 1.75% 


Tema Oil Refinery (Government, 100%) 


Panbros Salt Industry Ltd. _ 


Elmina Salt Producers Association 


Petroleum products do. 
Salt metric tons 
Do. do. 
Do., do. Ditto. NA Not available. 
'Under construction. 
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Annual 
Location of main facilities capacity 
Aluminum smelter at Tema 200. 
Bauxite mine at Awaso 600. 
Clinker grinding plant at 1,200. 
Takoradi 
Clinker grinding plant at Tema 2,200. 
Cement plant at Aflao 600. 
Town of Buipe, Central Gonja District 350.! 
Placer mine at Akwatia, 360. 
Birim Valley 
Birim Valley = 500 to 900. 
Obuasi surface and underground mine, 17,000. 
60 kilometers south of Kumasi 
Iduapriem Mine, 70 kilometers north 8,800. 
of Takoradi 
Bibiani Mine, 250 kilometers northwest 3,400. 
of Accra = 
Bogoso/Prestea open pit mine, 7,300. 
300 kilometers west of Accra 
Wassa Mine, 30 kilometers 7,000. 
northwest of Tarkwa 
Tarkwa open pit mine and 21,800. 
carbon-in-leach and heap-leach plants, 
300 kilometers west of Accra 
Damang Mine and carbon-in-leach 6,000. 
plant, 360 kilometers west of Accra 
Ahafo Mine, 290 kilometers northwest 17,100. 
of Accra, Brong Ahafo Region 
Nzema Mine, 280 kilometers west of Accra, 3,100. 
East municipal district 
Chirano Mine, 100 kilometers from 8,000. 
Kumasi, southwestern Ghana 
do. 3,800. 
Throughout Ghana 4,000 to 8,000. 
Takoradi NA. 
Open pit mine at Nsuta-Wassaw, 1,500. 
Western Region 
Jubilee oilfield, 60 kilometers offshore 43,800. 
Refinery at Tema 16,425. 
Salt pan at Mendskrom, near Accra 250,000. 
Artisanal salt pan mining near Elmina NA. 
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THE MINERAL INDUSTRY OF GUINEA 
By Omayra Bermudez-Lugo 


Guinea’s real gross domestic product growth was estimated by 
the International Monetary Fund (IMF) to be 4% in 2012, which 
was 0.8% below the projected target for the year. The IMF 
reported that the shortfall in relation to the target was owing 
mainly to the weakness in the recovery of the mining sector, 
which was caused mainly by the interruption of operations at 
the Friguia alumina refinery and the decrease in investments in 
large-scale iron ore mining projects. Guinea was a leading world 
producer of bauxite and rough diamond and had the potential 
to become a leading world producer of iron ore. Other mineral 
commodities produced in the country included alumina, cement, 
crude construction materials, gold, and salt. Undeveloped 
mineral resources included graphite, iron ore, limestone, 
manganese, nickel, and uranium (International Monetary Fund, 
2013, p. 27). 


Government Policies and Programs 


The Ministére des Mines, et de la Géologie was the 
Government agency in charge of overseeing the implementation 
of Guinea’s Mining Code, and Société Guinéenne du 
Patromoine Minier (Soguipami) was the company in charge 
of acting on behalf of the Government in all mining ventures 
and of promoting Guinea’s mineral sector abroad. On 
March 26, 2012, the Government announced the creation of 
a National Committee on Mining (Commission Nationale 
des Mines) to review all mining contracts in the country. The 
members of the Committee included representatives from 
various Government agencies, including the office of the Prime 
Minister, the Ministry of Mines and Geology, the Office of 
Public Accounts and Budget, the Ministry of Health, the Public 
Works Administration, the Ministry of Economy and Finance, 
the Ministry of Justice, the National Institute for Geography, 
the Ministry for the Environment, the Ministry of Land 
Management, and the Ministry of Transportation and Public 
Works. The Committee also included a representative from civil 
society (meaning from a nongovernmental organization) and a 
representative from Guinea’s trade unions. The Committee was 
to bring all mining contracts in line with the new Mining Code, 
which was passed into law on September 9, 2011 (Mines de 
Guinée, 2012). 

In July 2012, Guinea published its Extractive Industries 
Transparency Initiative (EITI) reports covering the years 
2007 to 2010. On October 26, Guinea’s EITI candidate status 
was renewed for 18 months until April 24, 2014, at which 
lime the country would be eligible to request a second EITI 
Validation. Guinea’s status as an EITI candidate country had 
been temporarily suspended in December 2009 owing to 
political instability, but the suspension was lifted in March 2011 
(Extractive Industries Transparency Initiative, 2012). 
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Production 


Bauxite production increased slightly to 17.8 million metric 
tons (Mt) in 2012 from 17.6 Mt in 2011; alumina production, 
however, decreased by 74% to 150,000 metric tons (t) from 
574,000 t. The decrease in alumina production was attributed 
to the closure on April 3, 2012, of the Friguia alumina refinery 
as a result of a trade union strike. The refinery remained 
closed throughout the year (Thomson Reuters, 2012b; United 
Company RUSAL plc, 2013, p. 32). Cement production 
decreased by about 13% to 317,000 t, and gold production, 
by 5.8% to about 14,800 kilograms (kg). Based on Kimberley 
Process Certification Scheme statistics, rough diamond 
production decreased by 12.2% to 267,000 carats compared 
with 304,000 carats in 2011 (Kimberley Process Certification 
Scheme, 2013). Data on mineral production are in table 1. 


Structure of the Mineral Industry 
Table 2 is a list of major mineral industry facilities. 
Mineral Trade 


Exports of bauxite, diamond, and gold have traditionally 
accounted for more than 90% of the value of Guinea’s total 
exports. The European Union was the main destination for 
Guinea’s products. Guinea’s total exports to the United States 
in 2012 were valued at about $103 million compared with 
$80.7 million in 2011; about 91% or $93.4 million worth of 
these exports were bauxite and alumina; $3 million, gold; 
and $773,000, gem-quality rough diamond. Imports from 
the United States were valued at about $155 million in 
2012 compared with $256 million in 2011; these included 
$21.3 million in fuel oil; $16 million in excavating machinery; 
$4.9 million in drilling and oilfield equipment; $1.3 million in 
railway transportation equipment; $1.9 million in specialized 
mining equipment; $1.2 million each in petroleum products 
and iron and steel products; and $54,000 in natural gas liquids 
(U.S. Census Bureau, 201 3a, b). 


Commodity Review 
Metals 


Bauxite and Alumina.—Production of bauxite from the 
Friguia Mine (in wet tons) decreased by 74% to 491,000 t 
from about 1.9 Mt produced in 2011. The Friguia Mine was 
100% owned by United Company RUSAL ple (RUSAL), which 
also owned and operated the Debele Mine in Kindia and the 
Friguia alumina refinery in Fria. During the year, production 
from the Debele Mine increased by about 11% to 3.33 Mt from 
3 Mt in 2011. Production was exported to RUSAL’s smelters 
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in Russia and Ukraine (United Company RUSAL plc, 2013, 
p. 31-33). 

In December 2012, RUSAL signed Annex 11 of the Dian- 
Dian concession agreement, which granted the company the 
rights to develop the Dian-Dian bauxite deposit. The project 
included the construction of a bauxite mine and alumina refinery 
and was to be developed in four phases to be completed by 
the end of 2019. RUSAL announced that the access road to 
the Balaya deposit (Kindia-2) had been completed and that the 
development of the deposit had begun. The first phase of the 
project, which was expected to be completed by the end of 2015, 
included the construction of a 3-million-metric-ton-per-year 
(Mt/yr) bauxite mine, the construction of a 1.2-Mt/yr alumina 
refinery, and the completion of a feasibility study to increase the 
capacity at the mine to 9 Mt/yr. The second phase of the project 
included the ramping up of bauxite production to 6 Mt/yr by the 
end of 2019, and the third phase included the construction of the 
alumina refinery (also expected to be completed by the end of 
2019). The final phase of the project, which was dependent upon 
favorable global economic conditions, would include a capacity 
expansion at the alumina refinery to up to 2.4 Mt/yr, and of the 
bauxite mine, to 12 Mt/yr. During the construction of the access 
road to the Balaya deposit, the company discovered a new 
deposit estimated to contain about 1.5 Mt of bauxite (United 
Company RUSAL plc, 2012; 2013, p. 33). 

Beijing-based China Power Investment Corp. (CPI) received 
the Government’s final approval to proceed with the development 
of its bauxite and alumina project in the Boffa prefecture. The 
project, which was to be developed at a cost of about $6 billion, 
included the construction of a 12-Mt/yr-capacity bauxite mine, a 
4-Mt/yr-capacity alumina refinery, a 270-megawatt powerplant, 
and a deepwater port in Bel Air (Thomson Reuters, 201 2a). 

Gold.—Gold production decreased at all three of Guinea’s 
active gold mines. Gold production from the Lefa Mine 
decreased by 12.3% to 5,347 kg, and that from the Kiniero 
Mine, by 12.8% to 423 kg. Production from the Siguiri Mine 
decreased slightly to 9,020 kg from 9,113 kg in 2011. Nord Gold 
N.V. of the Netherlands, which was the company that operated 
the Lefa Mine, reported that the decrease 1n output was owing 
to the recovery of lower head grades and to the processing of 
lower volumes as a result of scheduled work at the mine aimed 
at eliminating bottlenecks and at increasing production capacity. 
The decrease in production at the Kiniero Mine was based on 
the production of about 9 months given that mining operations 
had been suspended in 2011 as a result of civil unrest and did 
not resume until the second quarter of 2012 (Nord Gold N.V., 
2013, p. 41; Semafo Inc., 2013, p. 6, 40). 

Iron Ore.—On May 22, 2012, the Government granted 
joint-venture partners Bellzone Mining plc of Australia and 
China International Fund Ltd. a mining license to begin 
commercial production of iron ore from the Forécariah project. 
The project is located about 160 kilometers (km) southeast of 
the capital city of Conakry near the border with Sierra Leone and 
76 km from the Port of Konta. Iron ore was to be sourced from 
the Marampa and the Yomboyeli deposits. On December 27, 
Bellzone announced that the first shipment of iron ore had been 
dispatched, but the announcement did not include the disclosure 
of how many tons were shipped. A statement regarding the details 
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of the amount shipped was to be announced on January 3, 2013. 
The production forecast for the Forécariah project was revised 
downwards to | Mt/yr of iron ore at an average grade of 58% 
iron from the previously estimated 2 Mt/yr at a grade of greater 
than 55% iron for 2013 through 2015. Bellzone and China 
International each held a 42.5% interest in the project, and the 
Government held a 15% interest. The joint-venture partners also 
signed an offtake agreement with Switzerland-based Glencore 
International AG for 50% of the production from the Yomboyeli 
deposit within the Forécariah project (Bellzone Mining ple, 
2012a-c). 

Bellzone’s leading project in Guinea, however, was the 
Kalia iron ore project, for which the company was granted a 
mining license in August 2012. The Kalia project consists of 
an oxidized and supergene enriched banded iron formation 
area hosting a 19-km-long deposit known as Kalia I and a 
20-km-long deposit known as Kalia II. The project is located 
about 300 km east of Conakry and is adjacent to Bellzone’s 
other iron ore exploration concession in the country, the Faranah 
project. As of December 20, 2012, a new Joint Ore Reserves 
Committee-compliant study reported indicated and inferred 
mineral resource estimates for Kalia to be 822.6 Mt of iron ore 
at an average grade of 36.8% iron and a cutoff grade of more 
than 20% iron for the project’s oxide and supergene banded iron 
formation deposit; 87.5 Mt at an average grade of 54% iron of 
direct-shipping ore resources; and 4.6 billion metric tons (Gt) 
of iron ore at a grade of 25.9% iron of measured, indicated, and 
inferred magnetite resources. Bellzone planned to develop the 
Kalia project in three stages, the first of which would include 
the completion of a bankable feasibility study, the raising of 
funds to develop the project, and the construction of a mine with 
a capacity to produce 46 Mt/yr of high-grade iron oxide. The 
mine was expected to be commissioned in the fourth quarter of 
2014 and to reach full capacity by 2018. Bellzone also explored 
for chromium, cobalt, copper, manganese, nickel, and platinum 
at its Sadeka concession, which is located 150 km southeast of 
the Kalia iron ore project. The development of the Kalia project 
would be governed by Guinea’s former 1995 Mining Code. The 
Forécariah project, however, would be administered under the 
2011 Mining Code, which came into effect in 2012. Bellzone 
held a 100% interest in the Kalia project (Bellzone Mining ple, 
2013, p. 2, 7-8, 12). 

United Kingdom-listed Sable Mining Africa Ltd. was in the 
process of developing the Nimba iron ore project, which is 
located in southeastern Guinea near the border with Liberia 
and Céte d’Ivoire. The Nimba project consists of a near-surface 
hematite banded-iron formation deposit with an estimated 
preliminary mineral reserve of 53.96 Mt at a grade of 61.6% 
iron. Sable planned to conduct a bankable feasibility study 
for the project during the second half of 2014 and to begin 
production at a rate of 1.5 Mt/yr of iron ore during the first 
quarter of 2016. Production was expected to ramp up to 3 Mt/yr 
by 2017. Iron ore would be hauled 65 km by road to a transfer 
yard near Yekepa, Liberia, where the ore would be stockpiled 
and then loaded onto rail wagons. From Yekepa, the ore would 
be transported 18 km by rail to the existing shared rail line at 
Tokadeh in Liberia and from there to the Port of Buchanan for 
export. The segment of the railway from Yekepa to Tokadeh was 
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| in need of repair, and the repairs were expected to be completed 

' at the time of commissioning of the Nimba Mine (Sable Mining 

' Africa Ltd., undated a, b). 

7 In June 2012, joint-venture partners Rio Tinto plc of the 

‘ United Kingdom and Aluminum Corp. of China Ltd. (Chalco) 

‘ committed a further investment of $1 billion for the construction 

' of rail and port infrastructure associated with the development of 

' Blocks 3 and 4 of the southern concession of the Simandou iron 

' ore mining project. This investment completed the formation 

! of the Rio Tinto-Chalco joint venture under which Rio Tinto 
would hold a majority interest in the project of 50.35%; Chalco, 

' 44.65%; and the International Finance Corp., 5%. During the 

3 year, a social and environmental impact assessment for the 

§ project was submitted to the Government for its review and 

§ approval. In October, the Government issued a presidential 

! decree to protect the land area needed to develop the rail and 

i port infrastructure from being acquired or developed by third 

1 parties (Rio Tinto plc, 2013, p. 27). 

1 The development of the Zogota Mine and Simandou 

! Blocks 1 and 2 was put on hold during the year. Vale S.A. of 

3 Brazil reported that a technical committee established by the 

' Government of Guinea was reviewing the terms of the project. 

i On July 30, local villagers opposing the development of the 

1 project allegedly entered the premises of the Zogota Mine and 

\ damaged equipment and facilities; the cost of the damages was 

1 estimated to be $50 million to $100 million (Thomson Reuters, 

3 2012c; Vale S.A., 2013, p. 137). 


‘+ Outlook 


The World Bank estimates that the proposed investments 

 inGuinea’s bauxite, alumina, and iron ore sectors have the 

4 potential to greatly enhance the prospects for the country’s GDP 

growth during the next 5 years. It also estimates that if Rio 

 Tinto’s Simandou project moves forward by 2015 as projected, 

3 this project, together with the other bauxite and alumina projects 

y inthe pipeline, will likely result in the doubling of Guinea’s 

$ Nominal and real GDP by 2015. The World Bank also estimates 

z that this growth is likely to continue into 2020. New projects are 

: €xpected to account for 20% of the nominal GDP in 2016 and 

4 2% of the GDP by 2017. Upcoming mining projects are also 
likely to have a positive effect on employment, as many direct and 

; indirect jobs are expected to be created during the construction 

s and operational phases of these projects. Social tensions 

Surrounding the development of the Zogota Mine, however, are 

; likely to continue to hinder the development of iron ore mining 

; Operations in the Zogota region if community concerns regarding 

the project are left unaddressed (World Bank, The, 2012, p. 2-3). 
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TABLE 1 


GUINEA: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


Commodity’ 2008 2009 
Alumina 593 530 
Bauxite: 
Mine production: 
Wet basis? 18,400 15,600 
Dry basis** 16,000 13,600 
Shipments (dry basis), metallurgical® 16,200 ' 13,900 ' 
Cement 381 © 298 ® 
Diamond”*® thousand carats 3,098 697 
Gold, mine output, Au content? kilograms 19,945 18,091 


“Estimated data are rounded to no more than three significant digits. "Revised. 
'Table includes data available through January 29, 2014. 
"In addition to the commodities listed, Guinea produced modest quantities of crude construction materials (clays, sand and gravel, and stone), iron ore, and 


salt, but information is inadequate to make reliable estimates of output. 


Metallurgical ore estimated to be 13% water. 


‘Data are for wet-basis ore estimated to be 13% water reduced to dry basis estimated to be 7% water. 


*Data are for shipments of bauxite ore as reported by importing countries. 


Reported figure by Banque Centrale, Ministéres du Plan, de I'Economie et des Finances. 


’Production is approximately 70% to 80% gem quality. 


"Includes artisanal production. 


2010 2011 2012 
597 574 150 
17,633 17,641 17,823 
15,300 15,300 16,041 
15,600 ' 15,600 * 17,800 © 
237 ° 365° 317 
374 304 267 
15,217 15,695 14,790 _ 


*Does not include artisanal gold mining production, which has historically ranged between 1,500 and 5,000 kilograms per year. 


TABLE 2 


GUINEA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Alumina Company of Guinea (ACG) (United Company 
RUSAL ple, 100%) 
Compagnie des Bauxites de Guinée (CBG) 
[Halco Mining Inc. (Alcoa Inc., 45%; Rio Tinto Alcan 
Inc., 45%; and Dadco Group, 10%) through Boké 
Investment Co., 51%, and Government, 49%] 
Compagnie des Bauxites de Kindia (CBK) 
(United Company RUSAL plc, 100%) 
Alumina Company of Guinea (United Company 
RUSAL plc, 100%) 


Ciments de Guinée (Holcim Ltd., 60%, and 
Government, 40%) 


Association pour la Recherche et l'Explotation du 
Diamant et de I'Or (Batax Bouna Intemational 
Mining Corp.) 


Commodity 
Alumina 
Bauxite 
Do. 
Do. 
Cement 
Diamond carats 
Do. do. 
Gold kilograms 
Do. do. 
Do. do. 
[ron ore _ 


Do., do. Ditto. NA Not available. 
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Artisanal miners 

Société Ashanti de Guinée (AngloGold Ashanti Ltd., 
85%, and Government, 15%) 

Société Miniére de Dinguiraye (Nord Gold N.V., 85%, and 
Government, 15%) 

Semafo Guinée S.A. (Semafo Inc., 85%, and 
Government, 15%) 

Forécariah Guinea Mining S.A. (Bellzone Mining ple, 
42.5%; China International Fund Ltd., 42.5%; 

Government, 15%) 
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Location of main facilities 


Annual capacity 


Friguia refinery, Fria 


Sangaredi Mine, Kamsar 


650,000 


14,000,000 


Debele Mine, Kindia 


3,300,000 


Friguia Mine, Fria 


Conakry grinding plant, 
35 kilometers from 
Conakry Port _ 


Aredor Mine 


2,100,000 


500,000 


38,000 


northeast of Conakry 
Lefa Mine, 700 kilometers / 
northeastofConakry 
Kiniero Mine, 650 kilometers 
east of Conakry __ 
Forécariah Mine, 160 kilometers 
southeast of Conakry 


THE MINERAL INDUSTRIES OF 
THE INDIAN OCEAN ISLANDS 


Comoros, MAUuURITIUS, REUNION, AND SEYCHELLES 
By Harold R. Newman 


The Indian Ocean is a body of water bounded by Africa, Asia, 
Australia, and the Southern Ocean. It is the third largest ocean of 
the world’s five oceans after the Pacific Ocean and the Atlantic 
. Ocean. Four important access waterways to the Indian Ocean 
are the Suez Canal (Egypt), Bab el Mandeb (Dyibouti- Yemen), 
the Strait of Hormuz (Iran-Oman), and the Strait of Malacca 
(Indonesia-Malaysia) (U.S. Central Intelligence Agency, 2012b). 


COMOROS 


Comoros is an archipelago consisting of the islands of 
Anjouan (Ndzuwani), Grande Comore (N’gazidja), and Moheli 
(Mwali) and is located at the northern end of the Mozambique 
Channel. Grande Comore is the largest and youngest of 
the islands. The archipelago is the result of volcanic action 
along a fissure in the seabed running west-northwest to east- 
southeast. In 2012, Comoros, which was formerly a French 
colony, had few transportation links between its islands 
(U.S. Department of State, 2012). 

The country had very few natural resources and did not play 
a significant role in the world’s production or consumption of 
mineral resources in 2012. Mineral production data continued 
to be unavailable; however, mineral production was presumed 
to be low because no significant construction projects were 
reported in 2012. 

In 2012, the only mineral commodities produced in 
Comoros continued to be small quantities of common building 
materials that were used for domestic consumption. The 
demand for cement, petroleum products, and steel was met 
through imports. France was Comoros’s major trading partner 
(U.S. Central Intelligence Agency, 2012a). 


Commodity Review 


Mineral Fuels 


The Government of Comoros announced that it had awarded 
its first petroleum exploration and production license to Bahari 
Resources Ltd., which was a privately owned company based 
in Kenya, and was taking the first steps to develop its petroleum 
exploration strategy. The exploration area has acreage adjacent 
to the offshore Area | and offshore Area 4 of Mozambique’s 
Rovuma Delta where Eni S.p.A of Italy and Anadarko Petroleum 
Corp. of the United States had made significant natural gas 
discoveries. Bahari Resources planned to undertake a phased 
seismic and drilling program within the licensed area. The 
Government also announced that it hoped to have a Petroleum 
Code in place by yearend 2013 (Obulutsa, 2012). 
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Outlook 


The outlook for mineral commodity output is for little change 
in the near future owing to Comoros’s very limited mineral 
resources and weak infrastructure. Deforestation and import 
dependence may encourage the development of the country’s 
geothermal resources. Exploration for hydrocarbon resources is 
expected to continue. 
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MAURITIUS 


The Republic of Mauritius, which is located east of 
Madagascar, consists of the main island of Mauritius, the 
smaller island of Rodrigues, and two smaller groups of islands. 
All the islands are of volcanic origin and are surrounded by 
coral reefs. 

In 2012, the country had few mineral resources, and the 
mineral industry of Mauritius was a negligible factor in its 
economy. Historically, mineral output consisted of basalt for 
construction, coral sand, lime from coral, and solar-evaporated 
salt. Small organic phosphate fertilizer (guano) resources occur 
on the islands of Agalega, Cargados, and Rodrigues. Imported 
fuel oil was the main source of energy used for electricity 
generation (U.S. Central Intelligence Agency, 2012). Data on 
mineral production are in table 1. 

Mineral commodities were not significant in Mauritius’s 
export trade, which consisted mainly of beverages, 
miscellaneous manufactured articles, and tobacco. Mauritius’s 
main mineral commodity imports were lubricants and mineral 
fuels and related materials (United Nations Statistics Division, 
2012). 

Mauritius developed the Mauritius Freeport Authority as a 
building block towards becoming a regional distribution center. 
The freeport, which is located adjacent to Port Louis, is a duty- 
free logistics distribution and marketing hub for the region, 
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and it has increased trade between Mauritius and neighboring 
countries. Warehousing facilities located on a 50-hectare site 
were available for the transshipment, consolidation, storage, 
and processing of goods, including mineral commodities. The 
Freeport had a total trade volume of more than 390,000 metric 
tons of goods in 2012, which was a 10% increase from that of 
2011 (Mauritius Freeport, 2012). 


Outlook 


The possibility for increased exploitation of minerals other 
than construction materials in the near future is negligible owing 
to the lack of geologic information regarding the occurrence 
and location of possible mineral deposits and the lack of 
infrastructure to support mineral exploration and development. 
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REUNION 


Reunion is a volcanic island located about 200 kilometers 
southwest of Mauritius. Administratively, it is an overseas 
department of France, and, as such, is part of the euro area 
(U.S. Central Intelligence Agency, 2012). 

Mineral production represented only a very small part of the 
economy of Reunion in 2012, although quantitative information 
on mineral production was not available. Production of 
aggregates, cement, and seacoast coral sand was believed 
to meet local consumption needs. Reunion had no identified 
resources of coal or petroleum; all demand for metals, mineral 
fuels, and petroleum products was met through imports. 


Outlook 


Little change in future mineral resource activity in Reunion is 
anticipated. 
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SEYCHELLES 


The Seychelles archipelago, which comprises 74 coralline 
islands and the Mahe group of 41 granitic islands, lies in 
the western part of the Indian Ocean. Seychelles was not a 
globally significant mineral producer or consumer. Production 
of granite, gravel, and salt was limited and not reported. Other 
mineral production consisted mostly of unreported quantities of 
construction materials. Small quantities of an organic phosphate 
fertilizer (guano) was occasionally mined but also was not 
reported by the Government. Seychelles had no identified 
resources of coal, natural gas, or petroleum. All demand for 
mineral fuels and petroleum products was met by imports 
(U.S. Central Intelligence Agency, 2012). 

The mineral industry is regulated by the Ministry of Industry. 
The Mineral Ordinance, 1962, governs mineral extraction and 
mining. The petroleum potential of the entire Seychelles region 
continued to be promoted by the Government’s Seychelles 
Petroleum Co. (Sepec). Although multinational companies have 
explored the waters around the islands off and on for several 
years, no commercial quantities of natural gas or petroleum had 
been found as of yearend 2012 (Afristone, 2012). 

In 2012, WHL Energy Ltd. of Australia completed a 
comprehensive geologic and technical review of its Seychelles 
license. These studies indicated a potential for petroleum in 
WHL Energy’s 21,426-square-kilometer acreage. The studies 
included the reprocessing of existing seismic data and rebuilding 
the hydrocarbon basin models (WHL Energy Ltd., 2012). 


Outlook 


WHL Energy is expected to continue its exploration efforts. 
Sepec 1s expected to continue to promote the petroleum 
potential of the entire Seychelles region. 
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TABLE 1 


MAURITIUS AND SEYCHELLES: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons) 
Country and commodity 2008 2009 
MAURITIUS? 
Ageregates® 550,000 600,000 
Fertilizers -- 31,014 
Salt, marine 5,042 2,301 
Sand 102,972 87,506 
Steel, rebar® | 60,000 31,000 ° 
| SEYCHELLES‘ 
Aggregates 130,000 150,000 ‘ 
Gravel and crushed stone 140,000 160,000 ° 


2010 2011° 
500,000 500,000 
24,326 27,000 
1,349 3,500 
68,708 44,035 "? 


32,000 ? 34,000 


156,710 ° 162,502 ™? 
180,520 ' 181,418 "3 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. -- Zero. 
'Table includes data available through July 30, 2013. Data for Reunion were removed from the table as available information is inadequate 
to identify production or make reliable estimates of output of any mineral commodity. 
“In addition to the commodities listed, asphalt, basalt, cement, and lime are also thought to be produced in Mauritius, but information is 


inadequate to make reliable estimates 
*Reported figure. 


of output. 


2012° 


550,000 
25,000 
3,800 
40,000 
32,000 


123,759 ? 
155,946 ° 


‘In addition to the commodities listed, granite is also thought to be produced in Seychelles, but information is inadequate to make reliable 


estimates of output. 


TABLE 2 


MAURITIUS AND SEYCHELLES: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


Country and commodity 
MAURITIUS 
Aggregates 


(Metric tons) 
Major operating companies 


United Basalt Products Ltd. 


Do. 
Fertilizers 


Gamma Civic Ltd. 
Mauritius Chemical and Fertilizer Industry Ltd. 


Salt 
Steel, rebar 


Mont Calme Ltd. 
Samlo Koyenco Stee! Company Ltd. 


Location of main facilities 


Annual capacity* 


SEYCHELLES 
Granite 
Gravel and crushed stone 


Gondwana Granite Ltd. 
United Concrete Products (Seychelles) Ltd. 


Do. 
‘Estimated. Do. Ditto. NA Not available 
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Civil Construction Company Ltd. 


La Mecque 660,000 
Beau Bassin and Solitude NA 
Port Louis 100,000 
Tamarin NA 
Midlands 12,000 
Victoria NA 
Anse des Genets 150,000 
Brilliant 7 97,000 
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THE MINERAL INDUSTRY OF KENYA 
By Thomas R. Yager 


In 2012, Kenya played a significant role in the world’s 
production of fluorspar and natural soda ash. The country’s 
share of the world’s mine production of soda ash amounted 
to 5%, and fluorspar, 2% (Kostick, 2013; Miller, 2013). 

Other domestically significant mining and mineral processing 
operations included cement and petroleum refining. Kenya was 
not a globally significant consumer of minerals. 


Minerals in the National Economy 


In 2012, the manufacturing sector accounted for 9.2% of the 
gross domestic product, and mining and quarrying, 0.7%. The 
mining and quarrying sector grew by 4.1% in 2012 compared with 
7.1% in 2011. Formal employment in the mining and quarrying 
sector was reported to be about 8,400, or less than 1% of total 
employment (Kenya National Bureau of Statistics, 2013a). 


Production 


The production of refined petroleum products decreased by an 
estimated 37% in 2012, and that of soda ash, by 12%. Cement 
production increased by 64% from 2008 to 2012; vermiculite, 
by an estimated 63%; and galvanized steel sheets, by 35%. Iron 
ore production also increased sharply in recent years (table 1). 


Structure of the Mineral Industry 


Most of Kenya’s mining and mineral processing operations 
were privately owned, including the diatomite, fluorspar, 
gemstone, salt, and soda ash mines, the lime plants, and the 
steel mills. All cement plants except for East African Portland 
Cement Company Ltd. (EAPC) were privately owned. The 
Government held a 52% share in EAPC and a 50% share in 
Kenya Petroleum Refineries Ltd. (KPRL). Artisanal miners 
produced gemstones and gold (table 2). In late 2012, the 
Government issued new regulations requiring a 35% domestic 
share in the Kenyan operations of mining companies. The 
Government planned to allow companies between 3 and 5 years 
to comply with the regulations (Wanjohi, 2013). 


Commodity Review 


Metals 


Copper, Gold, Silver, and Zinc.—Artisanal miners 
accounted for most of Kenya’s gold production. Goldplat plc 
of South Africa started producing small amounts of gold at the 
Kilimapesa project in January 2012. 

In July 2012, Aviva Corporation Ltd. of Australia announced 
plans to sell its properties in Kenya, which included the 
Bumbo polymetallic deposit, to African Barrick Gold plc of the 
United Kingdom. In December, Red Rock Resources plc of the 
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United Kingdom estimated that total resources at the Mikei Gold 
project were 29.4 Mt at a grade of 1.26 grams per metric ton gold 
(Andrews, 2012; Red Rock Resources plc, 2012). 
Iron Ore and Iron and Steel.—Kenya imported 
about 240,000 metric tons per year (t/yr) of iron ore from 
China, India, the Republic of Korea, and South Africa. 
Wanjala Mining Company Ltd. mined iron ore at Kishushe 
(Kenya Engineeer, 2012a). 
National steel demand was estimated to be between 
480,000 and 600,000 t/yr, of which about 10% was imported 
from South Africa. Tarmal Wire Products Ltd. opened a new 
rolling mill with a capacity of 84,000 t/yr in late 2011. Devki 
Steel Mills Ltd. (a subsidiary of Devki Group of Companies) 
produced about 250,000 t/yr from its three steel plants. By 2014, 
Devki planned to build a new steel mill in Taita-Taveta District 
with a capacity of 1 million metric tons per year (Mt/yr). The 
company planned to import about 60% of the required iron ore 
from South Africa and to mine 40% in Kenya. The Government 
also planned to build a new steel plant with a capacity of 
350,000 t/yr (Odihambo, 2011; Kenya Engineeer, 2012a). 
Niobium (Columbium).—In July 2011, Pacific Wildcat 
Resources Corp. (PAW) of Canada estimated that niobium 
resources at the Mrima Hill project were 105 Mt at a grade of 
0.65% niobium pentoxide. PAW planned to complete an updated 
resource estimate in the second quarter of 2013; the company 
hoped to identify sufficient resources for a mine with a 15-year 
life (Pacific Wildcat Resources Corp., 2012, p. 20, 36). 
Titanium and Zirconium.—In May 2012, Base Resources 
Ltd. of Australia completed a feasibility study on a new mine 
at the Kwale mineral sands deposit. Base Resources planned 
to start mining in 2013. The life of the mine was estimated to 
be 13 years. During the first 7 years of the project, ilmenite 
production was likely to be 330,000 t/yr; rutile, 79,000 t/yr; and 
zircon, 30,000 t/yr. In the subsequent 6 years, production was 
expected to decrease to an average of 200,000 t/yr of ilmenite, 
55,000 t/yr of rutile, and 19,000 t/yr of zircon (Ollett, 2012). 


Industrial Minerals 


Cement.—Kenya had six cement producers with a 
combined capacity of about 7.8 Mt/yr. National cement 
output increased to 4.64 Mt in 2012 from 4.48 Mt in 2011 
and 3.71 Mt in 2010. Savannah Cement Ltd. (Savannah 
Heights, 40%; Wan-Ho of China, 40%; and Acme Cement 
of China, 20%) opened a new plant in Athi River with a 
capacity of 1.5 Mt/yr in 2012. Bamburi Cement Ltd. increased 
its capacity to 2.5 Mt/yr. National Cement Company Ltd. 

(a subsidiary of Devki Group) planned to increase its capacity 
to 2 Mt/yr from 350,000 t/yr in 2013 by opening a new plant 
(Dyer & Blair Investment Bank Ltd., 2012; Mutegi, 2012; 
Bamburi Cement Ltd., 2013, p. 9; Kenya National Bureau of 
Statistics, 2013b, p. 34). 


Cement consumption increased to 3.94 Mt in 2012 from 
3.87 Mt in 2011. Bamburi’s market share was estimated to be 
40% prior to the opening of Savannah’s plant; EAPC, 24%; 
ARM Cement Ltd., 16%; Mombasa Cement Ltd., 13%; and 
National, 7% (Dyer & Blair Investment Bank Ltd., 2012; 
Kenya National Bureau of Statistics, 2013b, p. 34). 

Fluorspar.—In 2012, Kenya Fluorspar Company Ltd. (KFC) 
produced 110,000 metric tons (t) of fluorspar at its Kimwarer 
Mine compared with 117,420 t in 2011. KFC’s plans to increase 
production were on hold in late 2012 because of low worldwide 
demand for fluorspar; prices of downstream products declined in 
2012 (Hughes, 2012). 

Rare Earths.—PAW planned to complete a rare-earths 
resource estimate at Mrima Hill in the first quarter of 2013. The 
company hoped to identify resources of between 30 and 40 Mt 
at a grade of between 4% and 5% rare-earth oxides (Pacific 
Wildcat Resources Corp., 2012, p. 25). 

Soda Ash.—Tata Chemicals Magadi Ltd. of India (formerly 
Magadi Soda Ash Ltd.) mined trona from Lake Magadi. 
Production was constrained by flooding in the second quarter of 
2012. Tata Chemicals Magadi planned to increase production 
capacity at Lake Magadi to | Mt/yr by the end of 2014. Soda 
ash was consumed domestically by glass producers and by 
ARM in the production of sodium silicate, which was used in 
detergents, soaps, and chemical and metallurgical applications 
(Tata Chemicals Ltd., 2011, 2012). 


Mineral Fuels 


Natural Gas and Petroleum.—Tullow Oil plc of the 
United Kingdom and joint-venture partner Africa Oil Corp. 
of Canada discovered petroleum at the Ngamia-1 well in 
Block 10BB in March 2012 and at the Twiga-1! well in 
Block 13T in October. Tullow and its joint-venture partners also 
drilled for natural gas in Block 8L (Kenya Engineer, 2013). 

Production at KPRL’s refinery decreased to about 
7.9 million barrels (Mbbl) in 2012 from 12.6 Mbbl in 2011. 
The decrease was reportedly attributable to reduced purchases 
by companies that marketed petroleum products because 
of KPRL’s high costs. By 2015, the company planned 
to increase its capacity by 150% at a cost of $1.2 billion 
(Kenya Engineer, 2012b). 


Outlook 


Cement production is likely to increase because of the 
increased capacity at existing plants and the construction of 
new plants. Cement demand is expected to increase because of 
the Government’s Vision 2030 plan to build new infrastructure. 
The production of gypsum, limestone, and pozzolanic materials 
for use in the cement industry could also increase. The Vision 
2030 plan called for increasing Kenya’s power-generating 
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capacity from 1,359 megawatts (MW) in 2012 to at least 
7,000 MW by 2020 and 15,000 MW by 2030. Domestic 
coal resources could be developed to supply a new 400-MW 
coal-fired power station (Muchira, 2012). 

Iron ore, soda ash, and steel production are likely to 
increase by 2015. The outlook for fluorspar and gemstones 
depends heavily on world market conditions. Depending 
on the success of exploration programs, crude petroleum 
production was likely to require at least 5 years to start. The 
development of future mineral projects could be constrained 
by the domestic ownership requirements passed in late 2012 
(Kenya Engineer, 2013). 
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TABLE | 
KENYA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012° 
Aluminum, secondary* 6,600 7,200 : 7,300 ' 8,000 ° 8,000 
Carbon dioxide gas, natural 22,030 15,711 16,345 16,275 ° 16,000 
Cement, hydraulic thousand metric tons 2,829 3,320 3,710 4,478 ' 4,640 3 
Clays:° 
Bentonite 70 65 70 15" 75 
Kaolin 940 900 ' 980 ' 1,100 ' 1,100 
Other 25,000 24,000 ' 26,000 28,000 ' 28,000 
Diatomite’ 72 231 224 713° 710 
Feldspar 30 30 30 35° 35 
Fluorspar, acid grade 98,248 15,667 44,500 117,420 110,000 3 
Gemstones, precious and semiprecious:“ 
Amethyst kilograms 60 45 50 60 60 
Aquamarine do. 210 170 190 210 210 
Cordierite, iolite do. 80 60 70 80 80 
Green garnet do. 821 3 965 3 1,075 3 1,205 "3 1,200 
Ruby do. 4,950 3 5,575 3 5,450 3 6,240 "3 6,200 
Sapphire do. 2,600 2,900 2,800 2,800 2,800 
Tourmaline do. 7,000 5,600 6,300 7,000 7,000 
Gold, mine output, Au content? do. 340 1,055 2,355 * 1,636 ° 1,600 
Gypsum and anhydrite” 5,000 5,345 5,500 6,520! 6,800 
Iron ore:® 
Gross weight - 700 7,000 ' 11,000 11,000 11,000 
Fe content _ = 300 4,200 ° 6,600 ° 6,600 * 6,600 
Lead, refined secondary“ 1,000 500 250 250 250 
Limes _ 50,000 45,000 47,000 50,000 50,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 1,549 1,340 1,547 1,522 ' 940 
__ Kerosene do. 742 835 803 ' 870 ° 640 
Jetfuel do. 1,753 1,990 1,935 2,100 ' 1,300 
__ Distillate fuel oil do. 2,790 2,907 2,933 3,203 ° 2,000 
Residual fuel oil do. 3,431 3,316 2,994 3,463 ' 2,100 
Liquefied petroleum gas do. 379 341 339 ' 320 200 
Other do. 652 913 1,059 1,150 720 
Total do. 11,296 * 11,642 11,610 ° 12,600 ‘ 7,900 
Salt, crude® 24,345 24,125 6,194 24,639 * 25,000 
Soda ash 502,846 * 404,904 473,689 499,052 ' 440,000 
Steels 
Cude 240,000 ' 260,000 ' 260,000 ' 290,000 ' 290,000 
__Semimanufactured 420,000 ' 450,000 ' 450,000 ° 500,000 ‘ 500,000 
Galvanized 189,321 182,151 201,410 268,096 ' 255,815 3 
Sand, industrial; glass® 16,000 15,000 17,000 18,000 ! 18,000 
Sulfuricacid®’ = 20,000 19,000 23,000 ' 25,000 25,000 
Vermiculite 320 315 395 515° 520 


‘Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. 
'Table includes data available through February 10, 2014. 


‘Revised. do. Ditto. 


‘In addition to the commodities listed, a variety of minerals and construction materials [brick clays, gravel, murram (laterite), crushed rock, and 
construction sand] may be produced, but quantities are not reported, and available information is inadequate to make reliable estimates of output. 
j E 

Reported figure. 

“Exports. 

‘ ; 

Gypsum production for use in cement only. 

"Production by Magadi Soda Ash Ltd. only. 
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TABLE 2 


(Metric tons unless otherwise specified) 


KENYA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


Annual 


Commodity 
Aluminum, secondary 
Do. 
Do. 
Do. 
Do. 


Carbon dioxide gas, natural 
Cement 
Do. 


Do. 


Major operating companies 
Booth Manufacturing Ltd. 
Aluminium Enterprises 
Crystal Industries Ltd. 
Narco! Aluminium Rolling 
Aluminium Extruders 
Carbacid Ltd. 
Bamburi Cement Ltd. (Lafarge Group, 58.6%) 


Savannah Cement Ltd. (Savannah Heights, 40%; Wan-Ho, 


40%; Acme Cement, 20%) 
East African Portland Cement Company Ltd. (EAPC) 


{[LaFarge Group, 41.7%; National Social Security Fund 


(Government-owned), 27%; Government, 25%] 


. ARM Cement Ltd. 


Diatomite 
Fluorspar 
Garnet 
Glass 

Do. 
Gold 


Iron ore 
Lead, refined secondary 
Lime 
Do. 
Petroleum, refined 


Ruby and sapphire 
Salt 
Do. 
Do. 
Soda ash 
Sodium silicate 
Steel:’ 
Crude 
Do. 
Do. 


Billet 
Do. 
Do. 

Rolled 


Do. 
Sulfuric acid 
Do. 


kilograms 


kilograms 


thousand 42 -gallon 


barrels 
kilograms 


“Estimated. Do., do. Ditto. NA Not available. 
‘in addition to its billet and rolled steel facilities, Kenya has several galvanized steel plants. 
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do. 

Mombasa Cement Ltd. 

National Cement Company Ltd. (a subsidiary of Devki 
Group of Companies) 

African Diatomite Industries Ltd. 

Kenya Fluorspar Company Ltd. 

Bridges Exploration Ltd. 

Central Glass Industries Ltd. 

Milly Glass Works Ltd. 

Artisanal miners 


Wanjala Mining Co. 

Associated Battery Manufacturers Company Ltd. 

Homa Lime Company Ltd. 

ARM Cement Ltd. 

Kenya Petroleum Refineries Ltd. (KPRL) (Government, 
50%, and Essar Energy Overseas Ltd., 50%) 

Rockland Kenya Ltd. 

Kensalt Ltd. 

Tata Chemicals Magadi Ltd. 

Mombasa Salt Works Ltd. and others 

Tata Chemicals Magadi Ltd. 

ARM Cement Ltd. 


Devki Steel Mills Ltd. 

Numerical Machining Complex 

Kenya United Steel Company Ltd. (subsidiary of Alam 
Group of Companies) 

Devki Steel Mills Ltd. 

Kenya United Steel Company Ltd. 

Numerical Machining Complex 

Mabati Rolling Mills Ltd. 

Numerical Machining Complex 

Tarmal Wire Products Ltd. 

Standard Rolling Mills Ltd. 

Devki Steel Mills Ltd. 

Kenya United Steel Company Ltd. 

Kel Chemicals Ltd. 

Pan Africa Chemicals Ltd. 


Location of main facilities capacity 
Plant at Nairobi 4,000 
Plant at Kikuyu 1,200 

do. 1,000 
Plant at Mombasa 1,000 
Plant at Nairobi 800 

do. 35,000 
Plants at Bamburi and Mombasa 2,500,000 
Plant at Athi River 1,500,000 

do. 1,400,000 
Plant at Nairobi 650,000 
Plant at Kaloleni 360,000 
Plant at Athi River 1,000,000 

do. 350,000 
Kariandusi and Soysambu 4,000 
Mine at Kimwarer 120,000 
Scorpion Mine in Taita Taveta 40 
Plant at Nairobi 51,000 
Plant at Mombasa — 40,000 
Mines in Nyanza, Rift Valley, NA 

and Western Provinces 
Mine at Kishushe 10,000 
Plant at Athi River 3,000 
Plant at Koru 33,000 
Plant at Kaloleni 25,000 
Refinery at Mombasa 14,600 
Mine at Kasigau_ 6,000 . 
Plantat Mombasa 250,000 
Plant at Magadi | ; 45,000 
Mines near Malindi _NA 
Mine at Magadi ; 715,000 
Plants at Athi River and Kaloleni 60,000 
Three plants in Kenya ; 250,000 
Plant at Nairobi ; _ 20,000 
Plant at Mombasa 20,000 
Three plants in Kenya - a 250,000 
Plantat Mombasa ___ 20,000 ‘ 
Plant at Nairobi ; 20,000 © 

do. pete a he 135,000 ° 

do. he a 100,000 
Plant at Mombasa 84,000 

do _ 80,000 
Plant at Nairobi - _ 36,000 
Plantat Mombasa 30,000 
PlantatThika = = 14,600 
Plantat Webuye NA 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2012 


| 


THe MINERAL INDUSTRIES OF 
LESOTHO AND SWAZILAND 


LESOTHO 


Lesotho’s mining and quarrying sector did not play a 


~ Significant role in the country’s gross domestic product and, 


rs 


—— 


. with the exception of diamond, the sector was only a marginal 

. contributor to the economy. Exploration and production of 

the mineral resources of Lesotho were concentrated mainly 

‘on diamond. Other mineral resource activities continued to be 
limited in 2012 owing to the lack of infrastructure and investment 


_ in the mineral industry (Ministry of Natural Resources, 2012). 
— The Department of Mines and Geology within the Ministry 
— of Natural Resources is responsible for gathering, assessing, 
—, and disseminating information related to the country’s mineral 
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resources and the mineral industry. Laws that form the 

regulatory framework for the mineral industry include the Mines 
and Minerals Act 2005, which provides for the administration 

of mineral exploration and regulation of the different types 

of licenses and conditions for mineral development, and the 
Precious Stones Order 1970, which regulates the export, 
production, and trade of rough precious stones, such as 

diamond, and sets the conditions and penalties when dealing in 
rough diamond. Lesotho is a member of the Kimberley Process 
Certification Scheme. The Mine Safety Act 1981 contains safety, 
health, and environmental regulations pertaining to the mineral 
industry (Ministry of Natural Resources, 2012). 


Production 


Lesotho has a history of diamond production, and diamond 
was the major economic mineral of Lesotho. Artisanal miners 


‘ produced small amounts of agate, clay, sand and gravel, and 
. stone (both crushed and dimension) for domestic consumption. 


Such mineral production, however, was not reported. Data that 
were available on mineral production are in table 1. 


_ Structure of the Mineral Industry 


\ 


Table 2 is a list of mineral processing facilities, their 


_ locations, and their capacities. 


Commodity Review 
Industrial Minerals 


Diamond.—Lesotho’s diamond mining industry was revived 


» with the reopening of the diamond mines about a decade ago, 


eal 
a 


and diamond production had continued to increase since mining 
Was restarted. The country had five major mines; the Letseng 
and the Lighobong Mines were in operation, and the Kao, 

the Kolo, and the Mothae Mines were under development. 


LESOTHO AND SWAZILAND—2012 


By Harold R. Newman 


Lesotho had the world’s densest concentration of kimberlites, 
consisting of 33 pipes, of which 24 were diamondiferous. The 
diamond industry’s contribution to Lesotho’s economic growth 
had increased from a minimal amount in 2000 to about 4% in 
2012. The industry was pivotal in increasing the Government’s 
export earnings, and it also contributed to employment (Central 
Bank of Lesotho, 2012). 

Firestone Diamonds plc of the United Kingdom acquired a 
75% interest in the Liqghobong Mine from Kopane Diamond 
Development plc of the United Kingdom in 2010. Firestone 
Diamonds reported that mining of the K2, the K4, and the K5 ore 
deposits was continuing as the Main Pipe open pit and the pit 
benches were developed and regular blasting was undertaken in 
2012. The KS unit was the highest grade geologic unit in the Main 
Pipe resource; it contained an average resource grade of 45 carats 
per hundred metric tons compared with the average resource 
grade of 28 carats per hundred metric tons for the K2 and the 
K4 units. The recovery of three 100-carat broken diamonds was 
encouraging for continued mining. The K5 unit was planned to 
be the primary focus for mining operations in 2014 and 2015 
(MBendi Information Services (Pty) Ltd., 2012a). 

Gem Diamonds Ltd. of the United Kingdom owned 70% of 
the Letseng Mine in partnership with the Government, which 
owned the remaining 30%. The Letseng Mine which is located 
in the Maluti Mountains at an altitude of about 3,100 meters (m) 
above sea level, was the highest diamond mine in the world. 
Gem Diamonds continued to be the world’s leading source of 
exceptionally large diamonds. Gem Diamonds reported that, in 
the final quarter of 2012, it had recovered 46 rough diamonds at 
Letseng that were worth more than $20,000 per carat and that a 
total of 184 diamonds were produced in 2012. Gem Diamonds 
sold the world’s 14th largest diamond for $16.5 million in 2011 
(Els, 2012). 

Lucara Diamond Corp. of Canada reported the results of 
the Mothae Mine diamond sale in the last quarter of 2012. 

A total of 4,657 carats of diamond were sold for gross 

proceeds of $1.5 million, which yielded an average price of 
$324 per carat. The sale completed the trial mining program 

on the Mothae project. The Mothae project was placed on 
care-and-maintenance status as Lucara continued with work to 
complete a Preliminary Economic Assessment (PEA). The PEA, 
together with a National Instrument 43—101 technical report, 
would be completed before the development of the Mothae 
project (MBendi Information Services (Pty) Ltd., 2012b). 

Paragon Diamonds Ltd. of the United Kingdom’s Lemphane 
project is one of the five known diamondiferous kimberlite 
pipes in the region and the only one that had not undergone any 
historic mining activity. In 2012, Paragon Diamonds prepared 
and mined more than 27,000 metric tons (t) of samples of 
kimberlite material across a 6-hectare-surface-area kimberlite 
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pipe at the Lemphane project. The kimberlite samples were 
transported to the processing plant site and placed in a stockpile 
area. An additional 6,500 t of planned samples remained to be 
mined, after which the total mined material would be processed 
for diamond content (African Mining, 2012). 


Outlook 


The outlook for Lesotho’s mineral industry overall is for no 
significant change owing to limited investment in the mineral 
sector. Diamond production in Lesotho, however, is likely to 
increase as the two new mines (Kao and Kholo) are developed 
and start production. The economic situation of the country ts 
expected to improve when these developments are completed 
and come onstream. The high rates of HIV/AIDS infection 
among Lesotho’s population will continue to hinder economic 
development in the foreseeable future. 
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SWAZILAND 


Mining has declined in importance in Swaziland, and 
the mineral industry was not a significant contributor to the 
country’s gross domestic product in 2012. Information on the 
mineral industry of Swaziland was not readily available. 

The geology of Swaziland is dominated in the western and 
central parts of the country by Precambrian (Archean) units 
belonging to the Swaziland and the Pongola Supergroups and 
younger Neo-Archean granitoid intrusive suites located at the 
eastern edge of the Kaapval craton. In the eastern part of the 
country along the border with Mozambique, the basement 
rocks are overlapped by the volcano-sedimentary Karoo 
sequence. The oldest known unit is probably the Ngwane gneiss 
(EI Sourcebook, 2012). 

The provisions of the Diamond Act No. 3, the Explosive Act, 
the Mines and Minerals Act No. 4 of 2011, and the Mines and 
Quarries Regulations govern the mineral sector in Swaziland. 
The Mining Department is responsible for the administration 
and enforcement of provisions regarding the mineral sector. 
The Department’s mandate also includes the enforcement of the 
terms and conditions of mineral leases and rights issued through 
the Minerals Management Board for mining, prospecting, 
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and reconnaissance. A special coal unit is in charge of all coal 
exploration (Swaziland Review, 2012, p. 3). 


Production 


In 2012, coal was produced from Maloma Colliery Ltd.’s 
Maloma Mine. The Maloma Mine was Swaziland’s only active 
coal mine in 2012. Roux Consolidated Investments Ltd. of 
South Africa’s Dvokolwako diamond mine was expected to 
reopen in 2014. The Dvokolwako Mime had been closed since 
1997. Production of other minerals, such as asbestos and 
diatomite, had ceased owing to low ore grades and limited 
reserves. Also, the country had gold, kaolin, manganese, nickel, 
silica, and talc deposits; however, the economic viability of 
these resources had not been determined, and no mineral-related 
activities took place in 2012 (Commonwealth of Nations, 2012). 


Structure of the Mineral Industry 


The principal mining and mineral processing facilities in 
Swaziland, with their locations and capacities, are in table 2. 


Commodity Review 


Interest in diamond was revived when the Government 
announced that it could possibly reopen the Dvokolwako 
Mine by 2014 or 2015. The Government was approved for 
participation in the Kimberley Process Certification Scheme. 
The gold mineralization in northwestern Swaziland also 
received new attention in 2012 after the announcement by the 
Ministry of Natural Resources and Energy that the dormant 
mine at Piggs Peak was listed as a site to be reopened in the 
near future. Salgaocar Swaziland (Pty) Ltd. of India continued 
to reclaim the iron ore dumps at the Ngwenya Mine. The silica 
and talc sites remained unlisted as they had been subjected only 
to preliminary investigations. The Maloma Colliery, which is 
located 25 km west of Nsoko, had three operational shafts. The 
Maloma Mine produced anthracite coal in three forms for the 
ferroalloys industry (Swaziland Review, 2012). 

Transnet SOC Ltd. of South Africa and Swaziland Rail Corp. 
announced that they were proceeding with the railway project 
between Lothair, South Africa, and Sidvokodvo, Swaziland, 
which was projected to cost 17 billion South African rand (ZAR) 
(US$1.7 billion'). The line was scheduled to be commissioned in 
2016 and would have the capacity to transport 15 million metric; 
tons per year (Mt/yr) of freight. The 146-km line would divert 
general freight haulage, which would increase the capacity of 
South Africa’s coal haulage from Mpumalanga to the Richards 
Bay Coal Terminal (RBCT) to about 100 Mt/yr. The RBCT had 
about 92 Mt/yr of coal capacity in 2011 (Creamer, 2012). 


Outlook 


The outlook for Swaziland’s mineral industry is for little 
change unless the proposed reopening of the diamond and gold 
mines happens during the next several years. The low level of 


'Where necessary, values have been converted from South Africa rand (ZAR) 
to U.S. dollars (USS) at an average rate of ZAR10.29=US$1.00. 
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exploration and exploitation and the high level of HIV/AIDS 
infections and the lack of infrastructure were expected to 
continue to constrain mineral resource development and 
production. Given Swaziland’s limited natural resources, growth 
prospects will depend on increased investments in value-added 
manufacturing and in services, 
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TABLE 1 
LESOTHO AND SWAZILAND: PRODUCTION OF MINERAL COMMODITIES’ 


Country and commodity 2008 2009 2,010 2011° 2012° 
LESOTHO? 
Diamond carats 253,053 91,815 100,000 © 100,000 478,926 ? 
Fire clay® cubic meters 15,000 15,000 14,000 12,000 15,000 
SWAZILAND“ 

Coal, anthracite metric tons 174,807 129,647 145,903 121,050 ? 152,284 3 
Clay, bricks cubic meters 35,000 35,000 35,535 35,584 3 36,000 
Ferrovanadium‘ metric tons 500 500 500 300 400 
‘Iron ore do. NA NA NA 79,553 > 1,032,230? 
Stone, quarry products cubic meters 240,997 202,319 304,544 206,341 ° 308,440 3 


“Estimated; estimated data are rounded to no more than three significant digits. do. Ditto. NA Not available. 


‘Table includes data available through November 30, 2013. 
*Reported data from Lesotho Department of Mines and Geology. 
Reported number. 


*In addition to the commodities listed, modest quantities of crude construction materials (sand and gravel), kaolin, pyrophyllite (talc), and 
soapstone are produced, but output is not reported quantitatively and information is inadequate to make reliable estimates of output. 


“Reported production is for the last quarter (October to December 2011). 


TABLE 2 
LESOTHO AND SWAZILAND: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Country and commodity Major operating companies and major equity owners Location of main facilities capacity 
ee ee ee a 
Diamond carats | Gem Diamond Ltd., 70%, and Government 30% Letseng Mine, northern Lesotho 100,000 
Do —— ; do. _ Firestone Diamonds plc, 75%, and Government, 25% Lighobong Mine, northern Lesotho 77,000 
DO Se ae Fe F Lucara Diamond Corp. Mothae Mine,’ northern Lesotho 60,000 
_ SWAZILAND 
Ferrovanadium Swazi Vanadium (Pty) Ltd. (Xstrata plc, 75%, and Plant at Maloma 2,400 
pes ae ee Tibiyo Taka Ngwana, 25%) 
Do., do. Ditto. 
'On care-and-maintenance status in 2012. 
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THE MINERAL INDUSTRY OF LIBERIA 
By Omayra Bermudez-Lugo 


Liberia’s real gross domestic product (GDP) increased in 
2012 by 8.7% to about $835 million despite the global economic 
slowdown in Europe and the United States. Economic growth 
was mostly driven by the services sector, which accounted for 
about 47% of the GDP (at constant prices) followed by the 
agricultural and fishery, forestry, mining, and manufacturing 
sectors, which accounted for 27%, 11%, 8%, and 7% of the 
GDP, respectively. Although the mineral sector was not the most 
significant contributor to the economy in 2012, its contribution 
to the GDP was estimated to have more than doubled from 2011 
to 2012, mostly owing to the resumption of iron ore exports 
(Central Bank of Liberia, 2013, p. 8-10). 

Mineral commodities produced in Liberia included cement, 
diamond, gold, iron ore, sand, and crushed stone. Other 
mineral resources, which were still undeveloped, included base 
metals (such as cobalt, lead, manganese, nickel, and tin), and 
industrial minerals (such as dolerite, granite, ilmenite, kyanite, 
phosphate rock, rutile, and sulfur). Liberia continued to make 
significant progress in the rehabilitation of the mining sector 
by opening up to foreign direct investment and adhering to 
global standards for transparency. The country was a participant 
in the Extractive Industries Transparency Initiative (EITI) 
and the Kimberley Process Certification Scheme. Projects to 
rehabilitate mining-related infrastructure were underway, and 
foreign companies continued to engage in gold, iron ore, and 
petroleum exploration activities in Liberia (Extractive Industries 
Transparency Initiative, 2013; Kimberley Process Certification 
Scheme, 2013). 


Government Policies and Programs 


The Ministry of Lands, Mines, and Energy (MLME) is the 
Government agency responsible for the administration of the 
mining sector, and it has statutory oversight of the energy, land, 
mineral, and water sectors. The mineral sector is regulated by 
the Mining and Minerals Law of 2000. The Mineral Policy of 
Liberia was created in March 2010 to complement the Mining 
and Minerals Law. The document outlines the Government’s 
expectations with regard to the contributions of all stakeholders 
in the sustainable development of Liberia’s mineral resources. 
The legal framework for the hydrocarbon sector was provided 
by the Petroleum Law of 2002. The National Oil Company of 
Liberia (NOCAL) is the independent state-owned company 
charged with coordinating the development of Liberia’s 
hydrocarbon sector (Ministry of Lands, Mines and Energy, 
2011, p. 10, 14; National Oil Company of Liberia, 2012, p. 2). 

In February 2012, the Government announced plans to reform 
the hydrocarbon sector in anticipation of future revenues from 
the development of its petroleum resources. The reform process 
would include the drafting and adoption of a new hydrocarbon 
policy to provide guidance concerning hydrocarbon exploration 
and production activities, the drafting and enactment of a new 
Petroleum Code, and the creation of a new production-sharing 


LIBERIA—2012 


contract model, all of which were expected to be completed 
by the first quarter of 2013 (National Oil Company of Liberia, 
2012, p. 2, 4). 


Production 


In 2012, the most significant increase in production was 
reported in the iron ore industry. Iron ore production increased 
almost threefold to 3.3 million metric tons (Mt) (from 
1.3 Mt in 2011) as a result of the ramping up of production at 
the redeveloped western iron ore deposits of Nimba County. 
Sand production increased by 75% to 180,700 metric tons (t); 
crushed stone, by 69% to 4,400 t; and cement, by about 35% 
to 108,840 t (from a revised 80,594 t produced in 2011). The 
increase in production of these industrial minerals was mostly 
attributed to the development of new infrastructure projects and 
to a decrease in cement imports. Based on Kimberley Process 
Certification Scheme statistics, rough diamond production 
decreased by 18% to 34,271 carats compared with 41,932 carats 
produced in 2011. The Central Bank of Liberia (2013, p. 11-12) 
attributed this decline to a shift in labor inputs from diamond 
mining to gold mining. Production of gold increased by 43% to 
641 kilograms (kg) compared with a revised 448 kg produced in 
2011, mostly as a result of an increase in gold mining operations 
in the country following a surge in the global demand for gold. 
Data on mineral production are in table 1. 


Structure of the Mineral Industry 


Diamond and gold were produced by artisanal miners. 
Cement was produced by Liberia Cement Corp. Ltd., which was 
a joint venture between Scancem International ANS (62%) and 
the Government (29%). ArcelorMittal held a majority interest in 
the country’s only iron ore mining operation. Table 2 is a list of 
major mineral industry facilities. 


Mineral Trade 


Liberia’s export earnings were estimated to have increased 
by 25.2% to $459.4 million in 2012 compared with a revised 
$367 million in 2011. Rubber, which accounted for about 34% 
of total export earnings, remained the country’s most significant 
source of income. Proceeds from the iron ore sector, however, 
increased fivefold to about $117 million and represented about 
25.5% of total export earnings. Proceeds from gold exports also 
increased significantly, by about 53% to $26.3 million, mostly as 
a result of an increase in the world price of gold, and represented 
about 5.7% of total export earnings. Preliminary data reported 
by the Central Bank of Liberia (2013, p. 24—25) indicated that 
export earnings from the diamond sector decreased by about 6% 
to $14.5 million from a revised $15.4 million in 2011. 

Liberia’s total exports to the United States were valued at 
about $144 million in 2012 compared with about $158 million 
in 2011 and $180 million in 2010. These exports included 


$62,000 worth of rough diamond and $46,000 worth of gold. 
Imports from the United States were valued at $245 million in 
2012 compared with $195 million in 2011 and $191 million 
in 2010. These imports included nearly $70 million worth of 


drilling and oilfield equipment, $6.3 million worth of excavating 


machinery, $1 million worth of iron and steel mill products, 
$956,000 worth of petroleum products, $686,000 worth of 


nonmetallic minerals, and $590,000 worth of specialized mining 


equipment (U.S. Census Bureau, 201 3a, b). 
Commodity Review 


Metals 


Gold.—Aureus Mining Inc. of Canada continued with 
the development of the New Liberty gold mine. In late 
2012, Aureas completed a Canada National Instrument (NI) 
43—101-compliant feasibility study for the development of the 
mine. The study disclosed a revised reserve estimate of 8.7 Mt 
grading 3.3 grams per metric ton (g/t) gold in the proven and 
probable categories and resource estimates of 9.8 Mt grading 
3.6 g/t gold in the measured and indicated categories and 
5.7 Mt grading 3.2 g/t gold in the inferred category. The reserve 
estimate would reportedly support an open pit operation with 
a capacity to produce about 3,700 kilograms per year (kg/yr) 
(reported as 120,000 troy ounces per year) of gold for a period 
of 8 years. The New Liberty Mine, which would be located 
about 90 kilometers (km) north of the capital city of Monrovia, 
was expected to be commissioned in 2014 and to employ 
between 300 and 500 people. This mine would be Liberia’s first 
commercial gold mine (Aureus Mining Inc., 2013, p. 2-9). 

Iron Ore.—ArcelorMittal produced direct-shipping iron 
ore from one of three iron ore deposits located about 300 km 
northeast of the capital city of Monrovia along Nimba County’s 
mountain range. The three deposits, collectively known as 
the Western Range Project (WRP), are the Mt. Gangra, the 
Mt. Tokadeh, and the Mt. Yuelliton deposits. Only high-grade 
ore reserves of oxidized iron ore, which required only crushing 
and screening before export, were mined tn 2012. Iron ore was 
transported from Mt. Tokadeh to the Buchanan Port by way 
of a 250-km single-track railway. Iron ore had been mined 
at Mt. Tokadeh since 1985, but production ceased in 1992 
following the onset of the Liberian civil war. The WRP deposits 
consist of a 250- to 450-meter (m)-thick itabirite iron formation, 
which has been highly weathered to form the iron-enriched 


deposits mined by London-based ArcelorMittal. During the year, 


ArcelorMittal’s Board of Directors approved the second-phase 
expansion of the WRP, which was expected to increase iron 
ore production to 15 million metric tons per year (Mt/yr) by 
2015. The WRP was operated by ArcelorMittal’s subsidiary 
ArcelorMittal (Liberia) Ltd., which held a 70% interest in the 
project (ArcelorMittal, 2013, p. 23, 207, 211-212). 

Vedanta Resources plc. of India, through its subsidiary Sesa 
Goa Ltd., acquired the remaining 49% interest in Liberia’s 
Western Cluster Iron Ore project (WCIO) from Western Cluster 
Ltd., which was a subsidiary of Elenilto Minerals of Israel. 

In 2011, Vedanta had acquired a 51% stake in the project from 
Elenilto, which was the company that held the mining rights 
for the development of the WCIO. The WCIO project included 
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the Bea Mountain, the Bomi Hills, and the Mano River tron ore 
deposits, which are located between 70 and 140 km northwest of 
Monrovia. A Joint Ore Reserves Committee (JORC)-compliant 
study confirmed reserves of 966 Mt, which the company 
planned to develop in phases with a target capacity of 30 Mt/yr. 
Iron ore was to be transported to the Monrovia Port using the 
existing rail line, and first production of the ore was expected 

to be shipped by the company in 2014 (Vedanta Resources ple., 
2013, p. 61). 

In April, OAO Severstal of Russia consolidated its interest 
in the Putu Range iron ore project by acquiring the 38.5% 
outstanding interest in the project from its former joint-venture 
partner African Aura Mining Inc. of the United Kingdom. The 
Putu Range project included the Putu iron ore deposit, which 
is a 13-km-long iron-rich ridge located 130 km inland from 
the deepwater shoreline of eastern Liberia. During the year, 
Severstal announced the results of a new mineral resource 
estimate for the Putu deposit, which yielded an estimated 
38% resource increase to 4.4 billion metric tons of iron ore at 
an average grade of 34% iron. In addition to these resources, 
the project was reported to hold about 100 Mt of high-grade 
direct-shipping ore. A definite feasibility study for the Putu 
Range was underway and was expected to be completed by 
2014, with first iron ore production of 20 Mt/yr expected by 
2018 (OAO Severstal 2013, p. 40, 48, 166). 

London-based Sable Mining Africa Ltd. held exploration 
licenses for three areas prospective for iron ore that are located 
in the metamorphosed Archaean granitoid-gneiss-greenstone 
terrane of the Kenema-Man domain on the West African 
Shield. The West African Shield is a 2.7-billion- to 3.4-billion- 
year-old rock formation made of gneiss, granite, and schist, 
which is interspersed with iron-bearing formations known 
as itabirites. The company’s three areas under exploration 
included the 532-square kilometer (km?) Kpo prospect, the 
486-km? Timbo prospect, and the 477-km? Bopolu prospect. 
During the year, Sable concentrated its exploration activities 
in Liberia on the Kpo prospect. Rock samples analyzed from 
Kpo reportedly yielded grades of up to 62.4% iron (43.9% on 
average). A ground mapping and surface sampling program was 
the company’s next step in estimating the resources of the Kpo 
ore body. The Bopolu, the Kpo, and the Timbo prospects are 
located within 60 km of the existing Bong railway line and in 
close proximity to the proposed Bomi railway line, which has 
the potential to provide access routes to transport iron ore to the 
Ports of Buchanan and Monrovia (Sable Mining Africa Ltd., 
2012a; 2012b, p. 21, 35-37). 

In October, China Union Mining Co. Ltd. signed a 
$50 million agreement with Liberia’s National Port Authority 
for the rehabilitation of the Bong Mine Pier. The agreement was 
for 25 years and was expected to be completed in June 2013, 
at which time China Union planned to begin exporting iron ore 
from its Bong Range concession area. The Government had 
granted China Union and China Union Investment (Liberia) 
Bong Mines Co. Ltd. the exploration and mining rights to the 
Bong Range area in January 2009. The Non-Goma deposits 
within Bong Range were estimated to contain Iron ore reserves 
of 304 Mt at a grade of 36.5% iron. The Bong Mine was 
expected to produce | Mt/yr during its first phase of production 
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and then to ramp up to 10 Mt/yr by 2014. During the year, China 
Union also began paving the 35-km Kakata-Bong Mines road, 
which would be used to transport iron ore from the Bong Range 
area to the Bong Mine Pier for export (Government of the 
Republic of Liberia, 2009, p. 15-16; AllAfrica Global Media, 2012; 
DiploNews.com, 2012; Global News Network Liberia, 2012). 


Mineral Fuels 


Petroleum.—Liberia did not produce or refine petroleum 
and was dependent upon imports for its domestic petroleum 
requirements. The Government, however, was in the process 
of reviewing its hydrocarbon sector policies and legislation 
following the discovery of petroleum at the Narina-1 well 
in late February. The Narina-1 well, which was operated by 
African Petroleum Corp. Ltd. of Australia, is located offshore 
Liberia within Block LB—09. African Petroleum reported that 
the quality of the petroleum found at Narina-1 was favorable, 
given the good quality of the petroleum found in both the Albian 
(44 degrees API) and Turonian (37 degrees API) reservoirs. 
API is the standard specific gravity used by the oil industry 
to compare the density of oil to that of water. The lighter or 
less dense the petroleum, the easier it is to convert to gasoline. 
The company planned to carry out additional drilling in 2013 to 
further test the prospects of Block LB-09 (African Petroleum 
Corp. Ltd., 2012; National Oil Company of Liberia, 2012, p. 2, 4). 

Petroleum exploration had been carried out offshore Liberia 
between 1970 and 1972 and then again between 1983 and 
1989 by several international petroleum companies, including 
American companies Amoco Liberia Exploration Co., Chevron 
Oil Co. Liberia, Frontier International Petroleum Inc., and 
Union Carbide Petroleum Corp. These exploration activities 
were eventually discontinued, however, reportedly amid 
unfavorable economic conditions. Between 2000 and 2010, 
NOCAL hired TGS Nopec Geophysical Co. of Houston, Texas, 
to carry out two-dimensional and three-dimensional seismic data 
surveys for most of Liberia’s offshore petroleum acreage, which 
led to the establishment of Liberia’s existing 30 concessionary 
blocks. These blocks were divided into 17 deepwater blocks, 
which extend from the continental shelf to water depths of 
between 2,500 and 4,000 m and 13 ultra-deepwater blocks. The 
latter extend to water depths of 4,500 m. As of June 2012, 10 
of the 17 deepwater blocks had been awarded for exploration, 

2 were under review, and 5 had not been awarded (National Oil 
Company of Liberia, 2012, p. 16-17). 

Concessionary areas under contract included Blocks LB—08 
and LB—09, which were awarded to African Petroleum (100%) 
in 2005; Block LB—10, which was awarded to a consortium 
of Anadarko Petroleum Corp. of Woodlands, Texas (80%), 
Mitsubishi Corp. of Japan (10%), and Repsol S.A. of Spain 
(10%) in 2009; and Blocks LB—11 and LB—12, which were 
awarded to California-based Chevron Corp. (70%) in joint 
venture with Oranto Petroleum Ltd. of Nigeria (30%) in 2005. 
Block LB—14 was also awarded to Chevron and Oranto in 
2009. Block LB—13 was awarded to Peppercoast Petroleum 
Ltd. (formerly known as Broadway Consolidated plc) of the 
United Kingdom in 2005, and Blocks LB—15, LB—16, and 
LB-17 were awarded to the consortium of Anadarko (47.5%), 
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Repsol (27.5%), and Tullow Oil ple of the United Kingdom 
(25%) in 2005. Contracts under review included those for 
Blocks LB—06 and LB—07, which were being negotiated with 
Hong Kong Tai and CNOOC Ltd. of China (National Oil 
Company of Liberia, 2012, p. 20-21). 


Outlook 


Iron ore production in Liberia is expected to increase fivefold 
to 15 Mt by 2015 and then to more than double again by 2017. 
This increase in iron ore output will not only have the potential 
to increase Government proceeds from the mineral sector but 
could also benefit Liberia’s economy as a whole as the iron 
ore industry could become a new source of direct and indirect 
employment. The discovery of petroleum at the Narina-1 
well suggests that Liberia could in the longer run become a 
significant petroleum producer in the region. The petroleum 
industry, however, is still in its early stages of development. 
The discovery of petroleum offshore Liberia together with 
the Government’s initiatives to reform the hydrocarbon sector 
are likely to attract increased foreign direct investment to the 
country. Five deepwater blocks and 13 ultra-deepwater blocks 
remain available for exploration, although the Government has 
yet to announce a competitive bidding process for these blocks. 
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TABLE 1! 


LIBERIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity 2008 2009 2010 2011 2012 
Cement, hydraulic 94,037 70,584 71,733 80,594 108,840 
Diamond carats 47,007 ° 28,368 ° 26,591 ° 41,932 ° 34,271 4 
Gold, mine output, Au content kilograms 624 524 666 448° 641 
Iron ore” thousand metric tons -- -- -- 1,300 3,300 
Sand° 160,000 120,000 110,000 103,000 180,700 
Stone, crushed® 4,000 3,000 3,000 2,600 4,400 
"Revised. -- Zero. 
'Table includes data available through August 15, 2013. 
?Production estimated to be approximately 60% gem quality. 
*Reported by the Kimberley Process Certification Scheme. 
“Reported by the Central Bank of Liberia. 
*Direct-shipping ore. 
°Estimated based on cement production. 
TABLE 2 
LIBERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
(Thousand metric tons) 
Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Cement Liberia Cement Corp. Ltd. (Scancem International Monrovia 220 
ANS, 62%, and Government, 29%) 
Diamond Artisanal and small-scale mining NA NA 
Gold do. NA NA 
Iron ore ArcelorMittal (Liberia) Ltd. (ArcelorMittal, 70%) Western Range Project, 300 kilometers 4,000 


do. Ditto. NA Not available. 
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THE MINERAL INDUSTRY OF LIBYA 
By Mowafa Taib 


In 2012, Libya was ranked first in Africa and seventh in 
the world in terms of the size of its proved crude oil reserves, 


_ which were estimated by the Organization of the Petroleum 


) 


Exporting Countries (OPEC) to be 48.5 billion barrels and to 
account for 2.9% of the world’s total crude oil reserves. Libya, 


which is one of the 12 members that make up OPEC, was Africa’s 
fourth-ranked producer of crude oil and condensate after Nigeria, 


Angola, and Algeria. The country also held 15 billion cubic 
meters of natural gas reserves, which accounted for 0.3% of the 
world’s total, and was the fourth-ranked producer of natural gas 
in Africa after Algeria, Nigeria, and Egypt. Libya exported crude 
oil, natural gas, refined petroleum products, methanol, and urea. 
The country also produced modest quantities of cement, crude 
steel, direct-reduced iron (DRI), gypsum, lime, salt, and sulfur 


for domestic consumption (table 1; BP p.l.c., 2013, p. 6, 8, 22, 24; 


Organization of the Petroleum Exporting Countries, 2013, p. 11). 
Minerals in the National Economy 


The Libyan economy was highly dependent on hydrocarbon 
eamings and it was thus vulnerable to changes in crude oil 
prices and disruptions in petroleum exports. According to 
International Monetary Fund estimates, Libya’s real gross 
domestic product (GDP) increased by 104.5% in 2012 
compared with a decrease of 62.1% in 2011. The sharp 
change in both years was the result of the interruption in 
hydrocarbon production for most of 2011 because of armed 
conflict and the resumption of production operations in 2012. 
Activity in the hydrocarbon sector in terms of nominal value 
increased by 211.4% compared with a decrease of 72.0% in 
2011. Hydrocarbon revenues accounted for 69% of the total 
Government revenue compared with about 48% in 2011 
(International Monetary Fund, 2013, p. 22; Organization of the 
Petroleum Exporting Countries, 2013, p. 83). 

In 2012, the nominal value of hydrocarbon exports, which 
accounted for 98% of the country’s total exports, increased 
by about 221% to $61.0 billion from $18.7 billion in 2011 
and contributed 74.4% of the Libyan GDP. The hydrocarbon 
sector employed only 43,000 Libyan workers and many more 
expatriate workers (Mirza, 2012; International Monetary Fund, 
2013, p. 22). 


Government Policies and Programs 


The National Mining Corp. (NMC) was created by Resolution 


No. 161 of 2007 to invest in the country’s natural resources and 
minerals, to ensure that national demand for minerals is met by 
the domestic industries (where possible), and to attract foreign 

investment to the mining sector. The shareholders in the NMC 

included state-owned producers of cement and iron and steel as 
Well as local banks and investment agencies. In 2012, the NMC 
Was seeking to establish joint ventures with other companies to 
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exploit the country’s mineral resources, namely clays, granite, 
gypsum, iron ore, marble, and silica sand (National Mining 
Corp., 2012). 

Law No. 2 of 1971 and its amendments regulate mining 
and quarrying activity in Libya. Law No. 5 of 1997 regulates 
foreign investment in the nonoil sectors and assigns the NMC 
the authority to grant mining licenses, enter into investment 
contracts with companies, and collect revenue generated by 
mines and quarries. Petroleum law No. 25 of 1955, Petroleum 
Regulations Nos. 8 and 9, and the provisions of the regulations 
pertaining to production-sharing agreements between the 
Government and international oil companies govern the 
hydrocarbon sector operations in Libya. These agreements 
were known as the “5-year Exploration and Production-Sharing 
Agreement IV.” Additionally, law No. 443 of 2006 also applies 
to international companies, including hydrocarbon and mineral 
production companies that intend to operate in Libya. This 
legislation requires foreign companies to have a local partner 
(either state owned or private) that holds a minimum of a 35% 
share in any joint venture. State-owned Al-Muassasah AI- Libryah 
Lilnaft [National O1l Corp. (NOC)] played a dual role as a 
regulator and a production partner in the hydrocarbon sector 
(National Mining Corp., 2012; National Oil Corp., 2013). 


Structure of the Mineral Industry 


In 2012, the NOC was the sole owner of the following nine 
oil and oil-related services companies: Arabian Gulf Oil Co., 
Azzawiya Oil Refining Co., Brega Petroleum Marketing 
Co., Jwofe Oil Technology, National Oil Fields and 
Terminals Catering Co., National Oil Well Drilling and 
Workover Co., North Africa Geophysical Exploration Co., 

Ras Lanuf Oil and Gas Processing Co., and Sirte Oil Co. 
(National Oil Corp., 2013). 

The NOC was also a partner in seven joint-venture companies, 
including Akakus Oil Operations A.G. with Repsol YPF S.A. 
of Spain; Eni Gas Co. and Eni Oil Co. with Eni S.p.A. of Italy; 
Harouge Oil Operations Co. with Petro-Canada (a subsidiary 
of Suncor Energy Inc. of Canada); Mabruk Oil Operations with 
Total E&P Libya (a subsidiary of Total S.A. of France); Waha 
Oil Co. with ConocoPhillips Co., Hess Corp., and Marathon 
Oil Corp. of the United States; and Zuweitina Oil Co. with 
OMV A.G. of Austria (table 2; National Oil Corp., 2013). 

Twenty-eight international oil companies were working in 
Libya under exploration and production-sharing agreements that 
they had signed with the NOC. Among these companies were, 
in alphabetical order of their country of registration, Sonatrach 
S.p.A. of Algeria; Woodside Petroleum Ltd. of Australia; 
Petréleo Brasileiro S.A. of Brazil; Petro Canada Libya Co. of 
Canada; Great Wall Drilling Co. (a subsidiary of China National 
Petroleum Corp.) of China; Total E&P Libye (a subsidiary of 
Total S.A.) of France; RWE Dea North Africa/Middle East GmbH 
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and Wintershall Holding GmbH of Germany; Inpex Corp., Japan 
Petroleum Exploration Co. Ltd., and Nippon Oil Exploration 
Ltd. of Japan; Oil India Ltd. and ONGC Videsh Ltd. of India; 
Pertamina E & P Libya Ltd. Co. of Indonesia; Statoil ASA of 
Norway; OAO Gazprom and OAO Tatneft of Russia; Turkish 
Petroleum Overseas Co. (TPOC) of Turkey; BG Group and 
Royal Dutch Shell p.l.c. of the United Kingdom; and Amerada 
Hess Libya Exploration Ltd., Chevron Corp., ExxonMobil 
Libya Ltd., and Occidental Petroleum Corp. of the United States 
(National Oil Corp., 2013). 

Wintershall Holding operated eight oilfields in concessions 
96 and 97, which are located about 1,000 kilometers (km) 
southeast of Tripoli. The company was also exploring for crude 
oil and natural gas in southeastern Libya and in the Al Jurf 
(Block C 137) offshore site (Wintershall A.G., 2013). 


Mineral Trade 


In 2012, Libya’s hydrocarbon exports, which included crude 
oil, natural gas, and other petroleum products, recovered in 
both value and volume much of the losses of 2011 owing to 
the resumption of production and exports following the end of 
military operations in the country by yearend 2011. The value 
of hydrocarbon exports increased by 228% to $61.42 billion 
from $18.7 billion in 2011. The volume of crude oil exports 
increased by 221% to 962,000 barrels per day (bbI/d) from 
about 300,000 bbi/d; natural gas exports increased by 70% to 
6,225 million cubic meters from 3,666 million cubic meters in 
2011; and the volume of petroleum products exports increased 
by 94% to 40,000 bbl/d from 20,600 bbi/d in 2011. Libyan 
crude oil prices changed slightly in 2012 compared with those 
of 2011; the average price for Ess Sider crude decreased to 
$111.86 per barrel from $111.90 per barrel in 2011, and that 
of Brega crude decreased to $111.45 per barrel from $112.89 
in 2011 (Organization of the Petroleum Exporting Countries, 
2013, p. 11, 82-83). 


Production 


Hydrocarbon production rebounded partially in 2012 
following the stoppage in 2011 because of the war, which 
lasted for most of the year. Production of crude oil, natural 
gas, and refinery products increased significantly in 2012 
compared with that of 2012. According to the latest available 
statistics from the World Steel Association, Libya’s crude steel 
production increased by 215% in 2012 compared with that of 
2011, and DRI production increased by 208%. Production of 
some industrial minerals, such as cement, gypsum, and lime, 
was estimated to have increased because of the resumption 
of construction activity, but no verifiable data were available. 
According to Arab Fertilizer Association statistics, ammonia 
production increased slightly by 8.5% whereas the output of 
urea decreased by 94% in 2012 compared with that of 2011. 
Both ammonia and urea production and exports remained 
well below pre-war production levels (table 1; Arab Fertilizer 
Association 2013, p. 23, 28; Midrex Technologies, Inc., 2013, 
p. 8; World Steel Association, 2013, p. 2, 91). 


Commodity Review 
Metals 


Iron and Steel.—The NMC reaffirmed the existence of 
iron ore deposits at the Wadi As Shati in southwestern Libya, 
which is located about 900 km from the Mediterranean coast. 
These deposits had the potential to feed Libyan Iron and Steel 
Co.’s steel complex in Misuratah, which is located on the coast 
of the Mediterranean Sea and had been importing its iron ore 
from such countries as Brazil. The deposits cover an area of 
4,000 square kilometers and hold more than 5 billion metric tons 
of all iron types, including 900 million metric tons (Mt) 
of proved reserves at the Tharot lens, 750 Mt of probable 
reserves at the Arrwisa lens, and 500 Mt of probable reserves 
at the Ashkeda lens. Although the Government is interested 
in developing the Wadi As Shati iron ore deposits, foreign 
investment would likely be needed to develop the infrastructure 
for the mine and to construct the 900-km-long railway that 
would make it possible to transport iron ore to Lisco’s steel 
complex and to the Port of Tripoli (National Mining Corp., 2012). 

In April, Lisco, which was the sole iron and steel producer 
in Libya, resumed steelmaking operations in two of its three 
electric arc furnaces (EAF) in melting shop No. 1 at its complex 
in Misuratah, which had been idle since February 2011 (table 1). 
Lisco had two melting shops with a total of six EAFs, which 
together had the capacity to produce 1.324 million metric tons 
per year of liquid steel (Arab Steel, 2012). 

DRI production increased to 508,000 t in 2012 from 165,000t 
in 2011 and crude steel output increased to 315,000 t. Hot-rolled 
products output increased by 214% to 220,000 t from 70,000 t 
in 2011. The levels of crude steel and DRI production, however, 
remained significantly less than in recent years—production in 
2010 was 825,000 t and 1.27 Mt, respectively. Libya’s exports 
of semifinished and finished steel products decreased to 47,000t 
from 92,000 t in 2011, whereas imports increased to 744,000t 
from 154,000 t in 2011 (World Steel Association, 2013, p. 2, 32, 
52, 55). 


Industrial Minerals 


Gypsum.—The NMC estimated Libya’s gypsum resources 
to be 8.4 Mt. The company identified 18 locations in Libya that 
have significant gypsum deposits. The deposits, which belong 
to the Bir Al Ghanam Formation, are scattered in Bengazi, 

Al Gharbi, Al Jabal, and the Gulf of Sirte. The Jefren deposit is 
estimated to contain one of the world’s highest concentrations of 
pure gypsum (National Mining Corp., 2012). 

Nitrogen.—Production of ammonia and urea fertilizers at the 
Libyan Norwegian Fertilizer Co. (Lifeco)’s plant in the Marsa 
El Brega complex on the Mediterranean coast, which was halted 
for most of 2011 owing to military operations and civil unrest, 
resumed partial operations in 2012. The company, which was 
a joint venture of Yara International ASA of Norway (50% 
interest) NOC and LIA (25% interest each), had a combined 
production capacity of 2,200 metric tons per day (t/d) of 
liquid ammonia and 2,750 t/d of granular urea (Arab Fertilizer 
Association, 2013; Libyan Norwegian Fertilizer Co., 2013). 
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Silica —The NMC promoted the silica sand deposit in the Idri 
region in southeastern Libya as a potential site for mining and 
development, as it held 1.69 Mt of proved reserves and 1.66 Mt 
of probable reserves of silica sand at two quarries. Silica sand 

if js used to manufacture casting molds, fiberglass, optical lenses, 
m and polishing material, as well as in cement and steel production 
m (National Mining Corp., 2012). 

u 

tt Mineral Fuels 

if 

m ~~ Petroleum.—AlIthough, the country’s 40 main oil and gas 

‘n fields were not seriously damaged during the war in 2011, 

s{ substantial damage was reported at the Es Sider and Mersa 

8 Brega oil terminals, Lisco’s facilities in Misuratah, and the 

i; Ras Lanuf petroleum refinery in Ras Lanuf. Several companies, 
g however, resumed operations in late 2011 and the first quarter 

x of 2012. Crude oil and natural gas production resumed in many 
3 oil and gas fields around the country, and the production rate 

x increased to 1.5 million barrels per day (Bahgat, 2012). 

; In 2012, the number of crude-oil-producing wells in Libya 

1 increased by 1,301 wells to 1,910 wells from 609 wells in 2011, 
y and the number of wells completed, including development 

« and exploration wells, decreased by 8 wells to 68 wells from 

+ 16 wells. Libya had 72 active oil rigs in 2012 compared with 

~ $5 rigs in 2011 (Organization of the Petroleum Exporting 

« Countries, 2012, p. 25-27). 


f 
Outlook 


; Crude oil output was expected reach pre-conflict levels in 

» 2013, but worker strikes and civil conflict caused interruptions 

, incrude oil production that could prevent the Government from 

, achieving its production target for the year. Reconstruction 

_ and continuation of infrastructure projects, such as a coastal 

_ highway, are expected to the increase demand for nonfuel 
minerals. The mineral industry of Libya is likely to grow 
significantly in the next 5 years as the infrastructure and facilities 
that were damaged or destroyed during 2011 are rebuilt. 
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TABLE 1 
LIBYA: PRODUCTION OF MINERAL COMMODITIES 


(Thousand metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 
METALS 
Iron and steel, metal: 
Direct-reduced iron’ 1,569 1,097 1,270 165° 508 
Crude steel 1,137 914 825 100 315 
INDUSTRIAL MINERALS 
Cement, hydraulic® 6,000 6,500 7,000 3,500 4,000 
Gypsum* 250 250 250 125 150 
Lime® 250 250 250 125 150 
Nitrogen: 
N content of ammonia 417 530 580 71 79 
N content of urea 277 358 414 53 3 
Salt® 40 40 40 20 30 
Sulfur, byproduct of petroleum and natural gas“ 142 130 132 65 100 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 30,310 29,289 30,257 9,861 23,435 
Dry do. 15,900 15,900 16,814 * 7,855 * 18,118 
Natural gas liquids thousand 42-gallon barrels 29,200 29,200 29,200 7,300 15,000 
Methanol 669 664 638 85° 350 
Petroleum: 
_ Crude thousand 42-gallon barrels 664,300 602,980 605,535 174,835 550,785 
Refinery products: 
Liquefied petroleum gas do. 2,117 ' 2,409 ' 2,409 2,372 ' 2,400 
Gasoline do. 6,643 6,424 5,913 4,855 ° 5,242 
Kerosene and jet fuel do. 12,520 15,294 15,805 6,216 ° 7,203 
Naphtha do. 21,203 ' 20,336 ° 20,196 ' 5,332 ° 11,081 
Distillate fuel oil do. 30,806 32,631 35,186 11,354 16,791 
Residual fuel oil do. 51,538 47,924 51,502 14,932 20,797 
Other do. 3,873 ' 2,732 ' 3,284 ' 1,739 ° 3,372 
Total do. 128,700 ° 127,750 134,295 * 46,800 ' 66,886 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. 

'Table includes data available through August 31, 2013. 

*In addition to the commodities listed, a variety of clay, dolomite, limestone, sand, and crushed construction stone was produced, and 

natron (soda ash) may have been produced, but available information is inadequate to make estimates of output. Natural gas liquids also were 
produced but were blended with crude petroleum and reported as part of that total. 

*Includes hot-briquetted iron. 
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TABLE 2 


LIBYA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
- Commodity Major operating companies and major equity owners Location of main facilities capacity 
Cement Joint Libyan Cement Co. (JLCC) (Libyan Benghazi 1,000 
Manufacturing Joint Venture Co., 90%, and 
plant employees, 10%) 
Do. do. El Fataih, Derna 1,000 
Do. do. El Hawari 1,000 
Do. Arab Union Contracting Co. Burj Cement | at Zliten 1,400 
Do. do. Burj Cement 2 at Zliten 1,600 
Do. Alahliya Cement Co. [National Investment Co., Lubda 1,000 
64.9%; Economic and Social Development Fund 
(ESDF), 32.8%; others, 2.3%] 
Do. do. Souk el Khamis 1,000 
Do. do. Ziiten 1,000 
Do. do. El Margueb 300 
Gypsum Alahliya Cement Co. Ghadames 100 
Do. do. Souk el Khamis 9 
Do. Arab Union Contracting Co. Burj Cement 1 at Zliten 35 
[ron and steel: 
Iron: 
Hot-briquetted iron Libyan Iron and Steel Co. (Government, 100%) Misuratah 650 
Sponge iron do. do. 1,100 
= Steel: 
Crude do. do. 1,241 
Rolled: 
Bar and rod do. do. 800 
Cold-rolled strip do. do. 140 
Hot-rolled strip do. do. 580 
Methanol Sirte Oil Co. [National Oil Corp. (NOC), 100%] Marsa El Brega 680 
Natural gas, liquefied do. do. 700 
_ _ Nitrogen: 
Ammonia Libyan Norwegian Fertilizer Co. (Lifeco) [Yara do. 726 
International ASA, 50%; National Oil Corp. 
(NOC), 25%; Libyan Investment Authority, 25%] 
Urea do. do. 895 
Petroleum: 
Crude thousand Mellitah Oil Co. [National Oil Corp. (NOC), Oilfields include the Bhar Essalam, the 72,700 
42-gallon 85%, and Eni S8.p.A., 15%] Bouri, the Bu Attifel, the El Feel, 
barrels KK, NC-125, NC-169, NC-174, 
OO-82, the Rimal, UU-82, XX-82, 
the Wafa 
Do. do Arabian Gulf Oil Co. [National Oil Corp. Oilfields include the Sarir and the 11,820 
(NOC), 100%] Nagoora Augila 
Do. do  Akakus Oil Operations A.G. [National Oil Corp. NR—-186 oilfield in Murzuq Basin 107,300 
(NOC), 88%, and Repsol YPF S.A., 12%] 
Do. do. Waha Oil Co. [National Oil Corp. (NOC), Oilfields include the Dahra, the Gialo, 107,800 
59.2%, and ConocoPhillips Co., Marathon Oil the Samah, and the Waha 
Corp., and Hess Corp., 40.8%] 
Do. do. Sirte Oil Co. [National Oil Corp. (NOC), Oilfields include the Assumud, 23,700 
100%] the Attahadi, and the Raguba 
Do. do. Wintershall Holding GmbH (operator) Oilfields include the As-Sarah, the Hamid, 30,500 
ee the Jakhir, the Nakhla, andthe Tauma 
Do. do. Harouge Oil Operations Co. [National Oil Corp. Oilfields include the Amal, the En Naga 3,000 
aga (NOC), 88%, and Petro-Canada, 12%] North, the En Naga West, and the Tibisti 
See footnotes at end of table 
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Commodity 
Petroleum—Continued: 
Crude—Continued 


Do. thousand 
42-gallon 
barrels 
Do. do. 
Refined do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 

Do., do. Ditto. 
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TABLE 2—Continued 


LIBYA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Zuweitina Oil Co., [National Oil Corp. (NOC), 
88%, and OMV A.G., 12%] 


Mabruk Oil Operations [National Oil Corp. (NOC), 
73%; Total S.A., 20.25%; Wintershall Holding 
GmbH, 6.75%] 

Ras Lanuf Oil and Gas Processing Co. [National 
Oil Corp. (NOC), 100%] 

Azzawiya Oil Refining Co. [National Oil Corp. 
(NOC), 100%] 

Arabian Gulf Oil Co. [National Oil Corp. (NOC)] 
do. 

National Oil Corp. (NOC) 


Location of main facilities 


Oilfields include the Al Fedaa, the 
Al Hakeem, the Al Sabah, the Zella, 
29C, 103A, 103B, 103C, and 103D 
Mabruke oilfield 


Ras Lanuf 
Az Zawiya 
Tobruk 


Sarir 
Marsa el Brega 


Annual 
capacity 


15,400 


24,700 


80,300 
44,000 
7,300 


3,650 
3,000 
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THe MINERAL INDUSTRY OF MADAGASCAR 
By Thomas R. Yager 


ee 


Manantenina to between 100 and 140 Mt at a grade of between 
33% and 38% (Aziana Ltd., 2013, p. 7-8). 

Cobalt and Nickel.—In July 2010, a joint venture of 
Sherritt International Corp. of Canada (40%), Sumitomo Corp. 
of Japan (27.5%), Korea Resources Corp. of the Republic 
of Korea (27.5%), and SNC-Lavalin Inc. of Canada (5%) 
started mining nickel-cobalt laterite deposits at Ambatovy. In 
the second quarter of 2012, the processing of lateritic slurry 
from the Ambatovy ore-processing plant into mixed cobalt 
and nickel sulfides started at a pressure-acid-leaching plant at 
Toamasina. The sulfide product was processed at a refinery with 
a capacity of 60,000 metric tons per year (t/yr) of refined nickel 
and 5,600 t/yr of cobalt starting in the third quarter of 2012 
(Sherritt International Corp., 2013, p. 7, 34). 


— In 2012, Madagascar played a significant role in the world’s 
production of ilmenite, rutile, and zirconium. The country’s 
share of world mine production of ilmenite amounted to about 

, 8%; rutile, about 2%; and zirconium, about 1% (Bedinger, 

» 2013; Loferski, 2013). Other domestically significant minerals 

~~ produced included chromite, gemstones, and ornamental stones. 
Madagascar was not a globally significant consumer of minerals 
in 2011. 


__ Minerals in the National Economy 


Based on provisional data for 2011 (the latest year for which 
~ data were available), the manufacturing sector accounted 
a: for 11% of the gross domestic product, and the mining and 
__ construction materials sectors combined, 1.6%. Employment in 


artisanal mining was estimated to be about 500,000 workers in 
2012; artisanal miners accounted for most of the employment 
in the domestic mining industry (Ministry of the Economy, 
Commerce, and Industry, 2011, p. xiv, xvi; World Bank Group, 
undated, p. 17). 


Production 


In 2012, the production of gold increased by an estimated 
900%; ruby, by an estimated 344%; mined cobalt, by an 
estimated 44%; ilmenite and mined nickel, by an estimated 40% 
each; rutile, by an estimated 38%; beryl, by an estimated 33%; 
zircon, by an estimated 30%; and graphite, by an estimated 
15%. Refined cobalt and nickel production started in 2012. Data 
on mineral production are in table 1. 


Structure of the Mineral Industry 


Most of Madagascar’s mining and mineral processing 
operations were privately owned, including the gemstone, 
graphite, mineral sands, nickel, and salt mines and the cement 
plants. Artisanal miners produced gemstones and gold. 
State-owned Kraomita Malagasy S.A. (KRAOMA) was the 
country’s only chromite producer. Cobalt, ilmenite, nickel, 
rutile, and zircon were also mined by a single producer at the 
end of 2012. The Ambatovy project produced refined cobalt 
and nickel and the Mandena Mine engaged in downstream 
processing of zircon. Table 2 lists major mineral industry 
facilities in Madagascar. 


Commodity Review 


Metals 


Bauxite and Alumina.—In late October 2012, Aziana 
Ltd. of Australia estimated that bauxite resources at the 
Manantenina project in southeastern Madagascar were 
10.1 million metric tons (Mt) at a grade of 34.1% aluminum 
Oxide (ALO,). Aziana hoped to increase resources at 
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The opening of the refinery resulted in substantially increased 
mined cobalt and nickel production. In 2012, production 
of nickel and cobalt in mixed sulfides amounted to nearly 
9,000 metric tons (t) compared with an estimated 6,400 t of 
mined cobalt and nickel in 2011. Refined nickel output was 
5,695 t in 2012, and refined cobalt, 493 t. Sherritt and its 
joint-venture partners planned to produce 35,000 t of refined 
nickel and 3,000 t of refined cobalt in 2013. In 2011, reserves 
at Ambatovy were estimated to be about 170 Mt at grades 
of 0.94% nickel and 0.082% cobalt. The life of the mine 
was estimated to be 29 years (Mining Journal, 2011; Sherritt 
International Corp., 2013, p. 34-35). 

Gold.—Artisanal miners produced gold at Betsiaka and 
other locations. In 2012, artisanal gold mining increased to an 
estimated 400 kilograms (kg) from 40 kg in 2011 (table 1). The 
increase may have been attributable to higher gold prices. 

Torian Resources NL of Australia planned to complete its 
drilling program at the Vatovorona project by March 2012 and 
subsequently to start trial mining. Depending on the results of 
the trial mining, Torian could start large-scale production at 
Vatovorona in 2013 and produce about 600 kilograms per year 
of gold. By the end of the third quarter of 2012, Torian put 
Vatovorona on care-and-maintenance status. Aziana explored 
for gold at Alakamisy, Anosivola, Antakasina, Antandrokazo, 
Grigri, Marovato, and Sakaleona (Andrews, 2012; Torian 
Resources NL, 2012; Aziana Ltd., 2013, p. 12-19). 

Titanium and Zirconium.—QIT Madagascar Minerals 
SA (QMM) [QIT Fer et Titane of Canada (a subsidiary of Rio 
Tinto plc), 80%, and the Government of Madagascar, 20%] 
mined ilmenite, rutile, and zircon at Mandena in southeastern 
Madagascar. In the first 11 months of 2012, QMM exported 
nearly 584,000 t of ilmenite to Canada for smelting. The 
company’s goal for the entire year was more than 660,000 t. By 
2013, QMM planned to reach its full capacity of 750,000 t/yr of 
ilmenite and 60,000 t/yr of zirsill, which is composed of quartz, 
sillimanite, and zircon (Chamber of Commerce and Industry of 
Antananarivo, 2012; Eisner, 2013, p. 36, 120). 
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In August 2012, World Titanium Resources Ltd. (WTR) of 
Australia completed its feasibility study on the Ranobe Mine, 
which is part of the Toliara Sands project in southwestern 
Madagascar. WTR planned to produce 407,000 t/yr of ilmenite 
and 43,000 t/yr of rutile and zircon concentrate during the 
estimated 21-year life of the mine. Depending on Government 
approval in the first quarter of 2013, mining was likely to 
start in the fourth quarter of 2014. Resources were estimated 
to be 959 Mt at grades of 4.4% ilmenite, 0.34% zircon, and 
0.14% rutile, of which the reserves were 161 Mt at grades of 
5.9% ilmenite, 0.45% zircon, and 0.2% rutile (World Titanium 
Resources Ltd., 2012, p. 1-5, 14). 

Vanadium.—In 2011, Energizer Resources Inc. of Canada 
was considering the development of a new mine at its Green 
Giant property in southwestern Madagascar. Resources at the 
Green Giant property were estimated to be 59.2 Mt at a grade of 
0.682% vanadium pentoxide (V,O,). Vanadium mineralization 
was hosted in graphite-rich sediment. Depending on the results 
of feasibility studies, Energizer planned to start a new mine to 
produce battery-grade V,O, in 2014. The company expected to 
produce between 13% and 14% of the world’s vanadium supply. 
In 2012, Energizer put its plans to mine vanadium on hold 
because of the discovery of graphite deposits at Green Giant 
(Grace, 2011; Reed, 2013). 


Industrial Minerals 


Gemstones.—In recent years, Madagascar has produced a 
variety of gemstones that included aquamarine, emerald, and 
other types of bery!; demantoid, tsavorite, and other types of 
garnet; amethyst, citrine, and other types of quartz; and agate, 
amazonite, cordierite, jasper, labradorite, ruby, sapphire, and 
tourmaline. Most gemstones were exported prior to cutting 
and polishing. 

Sapphire was discovered in southern Madagascar at Ilakaka 
and Sakaraha in 1998, and Madagascar became one of the 
world’s leading sapphire producers. Alexandrite and other 
chrysoberyl, garnet, spinel, zircon, and other gemstones were 
also mined at Ilakaka and Sakaraha. In August 2012, between 
10,000 and 20,000 miners were estimated to be involved 
in gemstone production near Ilakaka and Sakaraha, which 
included about 6,500 in the Taheza River Basin, about 2,500 
in the Fiherenana River and Malio River Basins, between 500 
and 1,000 in the Benahy River and Imaloto River Basins, and 
300 in the Ilakaka River Basin. Most of the mining operations 
were artisanal in 2012; mechanized operations produced at 


Amabrazy, Ambinany, and Ankaboka in the Ilakaka River Basin. 


The mechanized operations in the Benahy River Basin ceased 
between 2010 and 2012 (Pardieu, 2013). 

In March 2012, the discovery of ruby and sapphire at Didy in 
northeastern Madagascar led to the migration of many artisanal 
miners from Ilakaka and Sakaraha from April to July. In July, 
the Government shut down mining at Didy for environmental 
reasons, and production at Ilakaka and Sakaraha had returned to 
previous levels by August. National ruby production increased 
to an estimated 400 kg in 2012 from 90 kg in 2011 because of 
mining at Didy (Pardieu, 2013). 


In December 2011, small amounts of spessartine garnet 
were mined near Ambatofotsikely in central Madagascar. 

From January to April 2012, miners produced several hundred 
kilograms of transparent to translucent beryl at the deposit; 
aquamarine and pale orange beryl! were also produced. The 
output of industrial-grade beryl was estimated to be several tons 
(Danet and others, 2012). 

EUROMAD S.A. of Italy, Marbres et Granits de Madagascar 
SARL (MAGRAMA) of Italy, and SQNY International of India 
had royalty agreements with Malagasy Minerals Ltd. (MML) 
of Australia to mine labradorite from the anorthosite intrusives 
at Ianapera and Maniry. Norcross Madagascar Group of the 
United States opened a new labradorite quarry near Maniry in 
August 2011; the company was producing at the rate of about 
3,600 t/yr in March 2012 (Norcross Madagascar Group, undated). 

Graphite.—Madagascar had four graphite mining companies 
that produced more than 16,000 t/yr in the late 1990s. National 
production declined to an average of about 4,000 t/yr between 
2008 and 2012 because of competition from Chinese producers, 
world market conditions, and the increasing cost of petroleum 
products used for drying graphite. Processing costs also 
increased because of declining grades at local deposits as higher 
grade materials were depleted. Etablissements Gallois S.A. was 
the only remaining producer that regularly mined and exported 
graphite; the company planned to increase its exports to 4,100t 
in 2012 from 3,853 t in 2011 (National Institute of Statistics, 
2000, p. 12; Feytis, 2010; Syrett, 2012). 

At the end of September 2012, Graphmada Equity Pte Ltd. 
completed its graphite processing plant at Loharano with a 
capacity of 12,000 t/yr and started pilot production. Graphmada 
held mining permits for the Antsirabe and the Loharano 
deposits; the company planned to produce at the Loharano plant 
for 20 years (Stratmin Global Resources plc, 2013). 

Societe Malagache du Graphite planned to restart production 
from the Ambatomitamba Mine. The company planned to 
produce 1,500 t/yr of graphite initially before ramping up 
production to 2,500 t/yr in the second phase and to the mine’s 
full capacity of 4,000 t/yr in the third phase (Syrett, 2012). 

In December 2012, Energizer estimated that resources at its 
Molo graphite deposit, which is part of the Green Giant vanadium 
project, were 124 Mt at a grade of 6.34% graphite. Energizer 
planned to complete a preliminary economic assessment on a 
new mine at Molo in the first quarter of 2013. The company was 
considering the development of three processing modules at Molo 
with a capacity of 50,000 t/yr each. Depending on the results of 
the assessment and further studies, Energizer and joint-venture 
partner MML could start initial production at 50,000 t/yr and 
ramp up to 150,000 t/yr if worldwide demand were sufficient 
(Lanham, 2012; Malagasy Minerals Ltd., 2013). 

MML also engaged in rock-chip sampling at the Magrama 
Camp and the Maniry prospects in 2012. Depending on the 
results of further rock-chip sampling in the first quarter of 2013, 
MML could start drilling and trenching at the Magrama Camp. 
The company hoped to identify a resource of more than 5 Mt at 
a grade of at least 15% graphite (Malagasy Minerals Ltd., 2013). 

Rare Earths.—In December 2011, Tantalus Rare Earths 
AG of Germany estimated that resources at its TRE project 
on the Ampasindava Peninsula in northwestern Madagascar 
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were 130 Mt at a grade of 0.08% rare-earth elements. About 
120% of the rare earths were estimated to be heavy rare earths. 
{Tantalus was considering plans for expanding its exploration 
tactivities in late 2012; the company hoped to increase resources 
1(Tantalus Rare Earths AG, 2011, 2012). 
i 
Mineral Fuels 
1 Coal.—Asia Thai Mining Co. Ltd. of Thailand and Red Island 
| Minerals Ltd. of Australia held deposits in the Greater Sakoa 
nbasin with resources of 750 Mt and 180 Mt, respectively. The 
scompanies were considering the development of coal mines with 
{an initial capacity of 5 million metric tons per year (Mt/yr) each 
: (O'Neil, 2012). 
» Lemur Resources Ltd. of Australia held the Ianapera, the 
; Imaloto, and the Sakaraha projects in the northern part of the 
| Greater Sakoa basin. The company planned to produce 1 Mt/yr 
of coal initially at Imaloto; production could be expanded to 
, between 3 and 3.5 Mt/yr depending on the development of a 
, new railway and port. In 2011, Lemur signed an agreement 
, with the Government-owned power company Jirama to build a 
s new coal-fired power station with a capacity of 45 megawatts 
. adjacent to Imaloto. Other possible consumers of Lemur’s coal 
: included the new power station at the Ambatovy Mine, which 
, could use about 400,000 t/yr of coal. Resources at Imaloto were 
y estimated to be 176 Mt; Lemur hoped to discover 500 Mt at 
lanapera and Sakaraha from exploration starting in the second 
s half of 2012 (O’Neil, 2012). 
, Petroleum.—At the onshore Tsimiroro project (located in 
, Block 3104), Madagascar Oil Ltd. of Bermuda planned to 
, ngage in pilot production at Tsimiroro from the end of 2012 
, through 2014. Output was likely to reach 1,000 barrels per day 
(bbl/d) by late 2013. The company subsequently delayed the 
, Start of pilot production until the second quarter of 2013 because 
of the extended rainy season and operational problems resulting 
. from the remoteness of Tsimiroro. Madagascar Oil could 
. start large-scale production for export as early as mid-2017 
- depending on the results of the pilot production; output was 
. expected to reach the peak of 150,000 bbl/d by 2029. The life 
, of the project was estimated to be about 50 years (Oil & Gas 
, Jounal, 2012; Madagascar Oil Ltd., 2013, p. 2, 4). 


A 
> Outlook 
ad 


The mineral industry of Madagascar is likely to have 
substantial growth in the near future. Growth is expected to be 
broadly based, with increased production of ilmenite, rutile, 
‘ and zircon planned for 2013 through 2017; cobalt and nickel, 
} in 2013 and 2014; and graphite, starting in 2013. Madagascar’s 
graphite production could increase to 14% of the world’s 2012 
y Output; most of the increase would be attributable to output from 
i the new Molo Mine. The majority of the increase in ilmenite, 
; utile, and zircon production is expected to be attributable to 
} Output from the new Ranobe Mine. Cobalt and nickel production 
| expected to increase as the Amabatovy project reaches full 
} production. Further growth in the mineral industry could result 
{ from the development of petroleum and coal projects. The 
j 
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+ development of the mineral industry will depend on world 
market conditions and domestic political stability (Olson, 2013). 
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TABLE 1 
MADAGASCAR: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity’ 
METALS 
Beryllium, beryl in quartz concentrates" kilograms 


Chromium, marketable output: 
Cobalt, mine output, Co content 

Mine output, Co content 

Refined 
Gold, mine output, Au content®° kilograms 
Nickel: 

Mine output, Ni content 

Refined 

INDUSTRIAL MINERALS 


Cement, hydraulic* 


6 
Gemstones:* 


Amethyst’ kilograms 
Cordierite do. 
Emerald do. 
Garnet do. 
Ruby do. 
Sapphire do. 
Tourmaline’ do. 
Graphite, all grades 


Gypsum‘ 
Kaolin 
Mica, phlogopite 
Ornamental stones:* ° 
Agate kilograms 
Labradorite 
Quartz 
Salt, marine®’ 
Stone: 
Granite 


8 


Limestone” 
Marble 
Other 
Titanium: 
IImenite concentrate: 
Gross weight 
TiO, content 
Rutile concentrate 
Zirconium concentrate 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, crude thousand 42-gallon barrels 


See een ee a SS ne a et a na ee ee ee 


2008 2009 
12,000 12,000 
112,613 ° 133,000 ° 

51 30"? 

460,000 370,000 

600 3,000 ° 
30 60 

343 103 
100 200 

1? 2; 

660 3 428 3 
54,000 43,000 

4,922 3 3,437 > 

300 156 4 
NA 90 

1,233 3 358 3 
13,000 1,500 
4,200 4,700 

887 > 104 3 
75,000 75,000 

1,999 3 1,239 ° 
400,000 320,000 

2? 33 

2,401 3 2,445 3 
se 160,000 
a 96,000 

es 3,200 © 

a 4,755° 

2 2° 


2010° 


12,000 
134,500 3 


410,000 


5,500 * 
80 


2,300 
48,000 
3,783 3 
127 4 
259 4 
2,069 3 


6,000 

6,200 
407 3 

75,000 


990 
360,000 


670 


287,000 ? 
172,000 2 
5,700 


7,490 4 


2011° 


12,000 
66,700 2 


410,000 


5,500 ‘ 
80 


2,300 
48,000 
3,573 3 
130 
260 
3,411 3 


6,000 

7,000 
2143 

85,000 


1,000 
360,000 


670 


470,000 
280,000 
9,400 


13,075 "4 


660,000 
400,000 
13,000 
17,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. -- Zero. 


'Table includes data available through February 10, 2014. 


"In addition to the commodities listed, crude construction materials (other clays and sand and gravel), ornamental stones in addition to those listed (amazonite, 
apatite, and rhodonite), industrial abrasives, and calcite presumably are produced, but available information is inadequate to make reliable estimates of output. 


’Reported exports. 
‘Reported production. 


*Does not include smuggled artisanal production, which is estimated to be from 1,000 to 2,000 kilograms per year. 


*Does not include smuggled artisanal production. 
"Includes both gem and ornamental quality. 


*Compagnie Salinere de Madagascar and Grand Salines de Menabe only. Other companies reportedly produced small amounts of salt. 


*Cement producers only. 
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TABLE 2 


MADAGASCAR: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


‘Estimated. Do., do. Ditto. NA Not available. 
l 
Includes amethyst, aquamarine, emerald, sapphire, tourmaline, and other gemstones. 


Not operating at the end of 2012. 
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: Commodity Major operating companies Location of main facilities Annual capacity 
Cement Holcim (Madagascar) S.A. (Holcim Group, 90%) Pjant at Ibity 160,000. 
Do. Madagascar Long Cimenterie (Maloci) Plant at Ambohimanambola 360,000. 
* Chromium Kraomita Malagasy S.A. (KRAOMA) Mine at Bemanevika 200,000.° 
(Government, 100%) 
Cobalt: 
Mine Ambatovy Minerals S.A. (Sherritt International Mine at Ambatovy 5,600. 
Corp., 40%; Sumitomo Corp., 27.5%; Korea 
Resources Corp., 27.5%) 
Refined do. Refinery near Toamasina 5,600. 
_ Gemstones: 
Rough: 
Amethyst Norcross Madagascar Group (NMG) Mines at Ambatonrazaka 90.° 
Aquamarine Small-scale miners Mine at Tsaramanga NA. 
Emerald kilograms _ Artisanal and small-scale miners Mines at Mananjary 10.° 
Gamet do. Mines at Antetezambato NA. 
Do. do. Mines at Behara NA. 
Labradorite Marbres et Granits de Madagascar SARL Mines at Ianapera and Maniry 3,000.° 
Do. (MAGRAMA) and EUROMAD SA do. 
Do. SQNY International do. 2,000.° 
Do. Norcross Madagascar Group (NMG) Mines at Maniry 3,600.° 
Quartz do. Mines at Ramaratina NA. 
Do. Small-scale miners Mine at Tsaramanga NA. 
Ruby kilograms Artisanal and small-scale miners Mines at Andilamena and Vatomandry 100.° 
Sapphire do. Various producers, including the following: Locations: 2,500.° 
Artisanal and small-scale miners Mines at Ilakaka, Manombe, Marosely, 
and Sakara 
World Sapphire Group Mines at Ilakaka 
Tany Hafa S.A. Mines at Sahambano 
Canalta Gems Inc. Mines at Nose-Be and Andovokonko 
Nantin Ltd. and artisanal miners Mines at Ankazoabo 
Tourmaline do. Artisanal and small-scale miners Mines at Alatsinainuy Ibity NA. 
Polished! do. Dream Stones Trading Plant in Antananarivo 1S. 
Graphite Etablissements Gallois S.A. Artsirakambo Mine near Brickaville 4,800. 
Do. do. Marovinsty Mine near Vatomandry 3,600. 
Do. do. Ambalafotaka Mine NA. 
Do. Graphmada Equity Pte Ltd. Mines at Antsirabe and Loharano 12,000.° 
Do. do. Pjant at Loharano 12,000. 
Gypsu Compagnie Salinere de Madagascar Antsahampano 500. 
' Mica Societe des Mines d'Ampandranhava Tolagnaro 2,000 processed. 
‘> Nickel 
Mine Ambatovy Minerals S.A. Mine at Ambatovy 60,000. 
Refined do. Refinery near Toamasina 60,000. 
Petroleum, crude thousand 42-gallon Madagascar Oil Ltd. Tsimiroro” 17.° 
barrels 
Salt Compagnie Salinere de Madagascar Antsahampano 80,000. 
Do. Grand Salines du Menabe Morondava 5,000.° 
, Titanium minerals QIT Madagascar Minerals SA [QIT Fer et Titane Mine at Mandena 750,000 ilmenite; 
, of Canada (a subsidiary of Rio Tinto plc), 80%, 15,000 rutile. 
en —_ and Government, 20%] | 
Zirconium do. do. 40,000 zircon. 
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THe MINERAL INDUSTRY OF MALAWI 
By Thomas R. Yager 


Malawi was a producer of brick clay, cement, coal, 
crushed stone, lime, limestone, and sulfuric acid for domestic 
consumption. The country also mined and exported bentonite; 
uranium; such gemstones as amethyst, garnet, ruby, sapphire, 
and tourmaline; and such ornamental stones as agate and rose 
quartz. In 2012, Malawi accounted for nearly 2% of world 
uranium mine production (World Nuclear Association, 2013). 


Production 


In 2012, ornamental stone production increased by 62%; brick 
clay, by an estimated 38%; gemstones, by 33%; uranium, by 
30%; gravel and crushed stone and sulfuric acid, by 29% each; 
coal, by 27%; and limestone for use in cement, by 22%. Cement 
production decreased by an estimated 14% in 2012. Bentonite 
and dimension stone production shut down in 2012 (table 1; 
Cassius Chiwambo, Mining Engineer, Malawi Department of 
Mines, written commun., January 13, 2014). 


Structure of the Mineral Industry 


Most of the mining and mineral processing operations in 
Malawi were privately owned, including the cement plants, the 
coal mines, the Kayelekera uranium mine, and the Nyala ruby 
and sapphire mine. Small-scale and artisanal miners produced 
ageregates, brick clay, gemstones, and lime (table 2). In 2010 
(the latest year for which data were available), employment in 
the mineral industry amounted to 21,022 workers. The aggregate 
subsector employed 12,030 Malawians; lime, 1,640; terrazzo, 
1,340; gemstones, 1,260; coal, 907; and uranium, 859 (Ministry 
of Development Planning and Cooperation, 2011, p. 41). 


Commodity Review 


Metals 


Gold.—From November 2011 to April 2012, South East 
African Mining Ltd. (SEAM) of the United Kingdom engaged 
in rock and soil sampling at its Dwanga property. SEAM 
subsequently started a drilling program at Dwanga (Murray, 
2012). 

Niobium (Columbium) and Tantalum.—Globe Metals & 
Mining Ltd. of Australia (East China Mineral Exploration and 
Development Bureau, 51%) was engaged in a feasibility study 
on a new mine at the Kanyika pyrochlore deposit. Depending 
on favorable results of the study, Globe planned to approve 
development of the mine in 2013 and to start production in 
2015. Production was expected to be 5,000 metric tons per year 
(Vyr) of niobium pentoxide (Nb,O,) and 200 t/yr of tantalum 
pentoxide (Ta,O,). Resources at Kanyika were estimated to be 
60 million metric tons (Mt) at grades of 0.3% Nb,O,, 0.014% 
Ta,O,, and 0.009% uranium oxide (U,O,) (Mining Journal, 
2010; Murray, 2012; Jockel, 2013, p. 11). 
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Titanium and Zirconium.—Tengani Titanium Minerals 
Ltd., which was a consortium of Malawian and South African 
investors, held a mining license for the Tengani ilmenite, 
rutile, and zircon deposit. The company planned to conduct 
a prefeasibility study on a new mine that could produce 
240,000 t/yr of ilmenite and 37,000 t/yr of rutile during 
an estimated life of more than 20 years. Depending on the 
results of the study, the mine could consume between 20 and 
25 megawatts (MW) of capacity. The project depended on the 
purchase of more locomotives for the domestic rail network, 
which carried about 300,000 t/yr of cargo (Chimwala, 201 2a). 


Industrial Minerals 


Cement.—Malawi had two cement plants with a total 
production capacity of 260,000 t/yr. In 2012, national cement 
production decreased to about 175,000 metric tons (t) from 
203,200 t in 2011. Cement Products Ltd. was engaged in 
the construction of a new cement plant with a capacity of 
460,000 t/yr. Shayona Cement Corp. planned to complete a new 
plant at Wimbe with a capacity of about 440,000 t/yr by 2015 
(Chimwala, 2012b; National Statistical Office, 2012, p. 15; 
Malawi Nation, 2013). 

Gemstones.—Mzimba Gemstone Mining Cooperative 
Society Ltd. mined amethyst and other quartz, aquamarine, 
carnelian, garnet, sodalite, and tourmaline in northern Malawi; 
the majority of production took place in Mzimba District. The 
company also had a cutting and polishing facility in Mzimba. 
Nyala Mines Ltd. operated the Nyala ruby and sapphire mine. 

Graphite.—In 2012, Sovereign Metals Ltd. of Australia 
purchased the Central Malawi graphite project near Lilongwe. 
Sovereign initiated rock-chip sampling and planned to conduct 
drilling and trenching. In September, Globe purchased the 
Chiziro project, which is located east of Lilongwe. Globe 
subsequently started a rock-chip-sampling program; the 
company hoped to identify a resource of between 15 and 20 Mt 
at a grade of between 5% and 10% graphite (Australia’s Paydirt, 
2012; Globe Metals & Mining Ltd., 2012, p. 4-5; Murray, 
2012). 

Rare Earths.—In the third quarter of 2012, Globe engaged 
in drilling at the Machinga property near Kasupe, which was 
prospective for niobium, tantalum, and rare-earth minerals that 
include heavy rare earths. Globe purchased Resource Star Ltd. 
of Australia’s share in Machinga. The company also engaged 
in rock-chip and soil sampling at the Salimbidwe project to the 
southwest of Machinga. Resource Star engaged in rock-chip 
sampling at its Ilomba property (Globe Metals & Mining Ltd., 
2012, p. 8, 10). 

In October 2012, Mkango Resources Ltd. of Canada 
estimated that resources at the Songwe Hill rare earths project 
in southern Malawi were 31.8 Mt at a grade of 1.48% rare-earth 
oxides (REO). Heavy rare earths made up about 7.3% of the 
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rare earths at Songwe Hill. Spring Stone Ltd. (Japan Oil, Gas, 
and Metals National Corp., 67%, and Gold Canyon Resources 
Inc. of Canada, 33%) started the second phase of its exploration 
for rare-earth elements (REEs) on the west side of Mulanje 
Mountain in August 2012; the company planned to start a 
prefeasibility study by mid-2013 (Mining Journal, 2012; 
Murray, 2012). 

Lynas Corp. Ltd. of Australia explored for REEs at the 
Kangankunde deposit, which is located southwest of Balaka. 


The company hoped to increase resources, which were estimated 


to be 2.53 Mt at a grade of 4.24% REO. In 2012, Lynas was 
engaged in a dispute concerning the ownership of Kangankunde 
(Clarke, 2012; Corcoran, 2012). 


Mineral Fuels and Related Materials 


Coal.—Malawi’s coal output was consumed by the brewery, 
cement, ethanol, sugar, tea, textile, and tobacco industries. Coal 
was mined by Eland Coal Mining Co., Kaziwiziwi Mining Co., 
and Mchenga Coal Mines Ltd. In August 2012, China Gezhouba 
Group Corp. signed an agreement with the Government to build 
a new coal-fired power station with a capacity of 1,000 MW. 
The company planned to start construction in 2013 and to 
complete the plant by 2015 at an estimated cost of $500 million. 
Malawi’s demand for electricity amounted to about 300 MW of 
capacity; national hydropower capacity was 280 MW (Banda, 
2012). 

Uranium.—In January 2009, Paladin Energy Ltd. opened 
Malawi’s first uranium mine at Kayelekera in the northern part 
of the country. In 2012, production increased to 1,298 t of U,O, 
from 998 t in 2011; the mine’s capacity was 1,500 t/yr of U,O,,. 
Paladin planned to commission a new acid recovery plant that 
would reduce sulfuric acid consumption by 11,000 t/yr in July 
2013. The company also engaged in exploration drilling at 
the Mpata license; uranium mineralization was reported to be 
subeconomic. In 2013, Paladin planned to drill at Nthalire in the 
South Rukuku basin, which is located south of the Kayelekera 
Mine (Paladin Energy Ltd., 2013). 
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Uranium accounted for 8.4% of Malawi’s exports by value 
in 2011. From 2008 to 2011, the share of the mining sector in 
the gross domestic product increased to 2.9% from 1%; most of 
the increase was attributable to increased uranium production 
(National Statistical Office, 2012, p. 1, 4, 34). 
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TABLE 1 
MALAWI: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity” 2008 2009 2010 
Bentonite 7,023 8,050 2,100 
Brick clay NA NA 960,405 
Cement, hydraulic 237,100 232,000 187,500 
Coal, bituminous 57,477 59,201 65,006 
Gemstones kilograms 11,946 306,700 190,340 
Kaolin‘ 1,100 = ee 
Lime 23,495 25,900 45,851 
Ornamental stone 332 241 5,300 
Stone: 
Crushed for aggregate 522,120 970,550 965,600 
Dimension: 
Crude and partly worked NA NA 201 
Worked NA NA 116 
Limestone, for cement 45,980 47,150 27,122 
Sulfuric acid® oe? 5,900 32,000 
Uranium, U0, content -- 115 790 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. NA Not available. -- Zero. 
'Table includes data available through January 22, 2014. 


2011 
2,450 ° 
1,015,200 * 

203,200 
72,300 * 
215,000 ° 
93,549 ° 
4,434 ' 


1,039,237 


277° 

167 
33,701 * 
49,000 

998 


2012 
1,400,000 ° 
175,000 * 
91,910 
285,000 
95,543 
7,200 


1,338,600 


7In addition to commodities listed, the production of other unspecified industrial minerals amounted to 3,500 metric tons (t) in 2008. Malawi 
reportedly produced modest quantities of gypsum and salt, but information is inadequate to make reliable estimates of output. 


: Reported data. 
TABLE 2 
MALAWI: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
(Metric tons unless otherwise specified) 
Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Cement Portland Cement Company Ltd. (LaFarge S.A., Plant at Blantyre 200,000. 
75.17%) 
Do. Shayona Cement Corp. Plant at Livwezi 60,000. 
Coal, bituminous Mchenga Coal Mines Ltd. (subsidiary of Coal Mchenga Mine in Rumphi District 72,000. 
Products Ltd.) 
Do. Kaziwiziwi Mining Co. Mine at Kaziwiziwi 25,000.° 
Do. Eland Coal Mining Co. (subsidiary of Allied Mine at Lufira coal field 25,000.° 
Procurement Agency) 
Dimension stone Ilomba Granite Company Ltd. Mine at Ilomba Hill in Chitipa District’ NA. 

Do. Granite Ltd. Mine in Mzimba District! NA. 
Fertilizer Optichem Ltd. Plant at Blantyre 120,000. 
Gemstones: 

Amethyst, aquamarine, Mzimba Gemstone Mining Cooperative Society Ltd. Mines in Mzimba District NA. 


garnet, and tourmaline 


Ruby and sapphire kilograms Nyala Mines Ltd. (subsidiary of Columbia Gem 


Nyala Mine at Chimwadzulu Hill 


House Inc.) 
Lime Various producers, including the following: Various sites, including the following: 42,000. 
Zalewa Agricultural Lime Co. Blantyre 
LimeCo NA 
Balaka Limeworks Supply Co. Ltd. Balaka 
Do. Lirangwe Lime Makers Assoc. Lirangwe NA. 
_ Do. —_ Balaka Lime Makers Assoc. Balaka NA. 
Limestone ee ee Shayona Cement Corp. Mine at Wimbe _____ 80,000. 
Phosphate rock — 7 Optichem Ltd. Mine at Tundulu' NA. 
Sulfuric acid ; Paladin Energy Ltd. Plant near Kayelekera 84,000. 
Uranium do. Mine near Kayelekera 1,500 U;Og. 


‘Estimated. Do.. do. Ditto. NA Not available. 


'Not in operation at the end of 2012. 
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THe MINERAL INDUSTRIES OF MALI AND NIGER 
By Omayra Bermudez-Lugo 


MALI 


On March 21, 2012, the Government of Mali was 
overthrown by a military coup and, in April, insurgent groups 
took control of the cities of Gao, Kidal, and Timbuktu in the 
north of the country. By yearend, more than 100,000 people 
had been internally displaced as a result of the conflict and 
more than 200,000 had sought asylum in Burkina Faso, 

Guinea, Mauritania, Niger, and Togo. The deterioration of 

the security situation in Mali prompted the intervention of 

the United Nations Security Council (with the endorsement 

of the African Union and the Economic Community of 

West A frican States) and resulted in the deployment of an 
African-led peace-keeping mission to Mali in late December. 
The Tienfala iron ore project as well as gold and manganese 
exploration programs were temporarily put on hold as 
companies assessed the security situation in the country. Gold 
mining operations in the west and southwest of the country, 
however, were mostly uninterrupted, as these operations were 
located farther away from the conflict areas (Arieff and Johnson, 
2012, p. 12; International Crisis Group, 2012, p. i-iii, 6; Mohanty, 
2012; Nossiter, 2012; United Nations High Commissioner 

for Refugees, 2012; United Nations Security Council, 2012; 
U.S. Department of State, 2012; Randgold Resources Ltd. 2013, 
p. 86, 88; IAMGOLD Corp., 2014, p. 44, 116). 

Mali’s economy was largely dependent on gold exports, which 
in 2012 accounted for about 80% of total export earnings and 
nearly 8% of the country’s gross domestic product (GDP). The 
country also produced diamond, phosphate rock, rock salt, sand 
and gravel, and colored gemstones, such as amethyst, epidote, 
gamet, prehnite, and quartz. Mali’s vast undeveloped mineral 
resources included bauxite, chromium, copper, granite, gypsum, 
iron ore, kaolin, lead, lithium, manganese, marble, nickel, 
niobium, palladium, phosphate rock, rutile, silver, talc, thorium, 
tin, titanium, tungsten, uranium, and zirconium (International 
Monetary Fund, 2013, p. 34). 

The military coup also delayed the enactment of law 
No. 2012-015 of February 27, 2012, which established 
the country’s new Mining Code; the code eventually came 
into force on June 21, 2012. Some of the new provisions of 
the law included restrictions on the renewal of exploration 
authorizations, a reduction in the duration of exploration permit 
renewals to 2 years from 3 years, removal of the obligation to 
retum to the state 50% of the surface area under exploration 
after each renewal, and the requirement that mining companies 
begin mining a concession within 3 years of obtaining the 
mining permit. Under the new law, the Government continues to 
retain a 10% free-carried interest but has the option to acquire 
an additional 10% interest in the project at a cash cost. Also, 
companies are required to beneficiate their minerals in the 
country but can apply for an exemption to this requirement from 
the Ministry of Mines. The new Mining Code also establishes 
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obligations with respect to environmental degradation and mine 
closure and rehabilitation (Norton Rose Fulbright, 2012). 


Production 


Gold production increased by 12.3% to 40,132 kilograms (kg) 
from 35,728 kg in 2011; these totals do not include the 
gold produced by artisanal miners, which could be as much 
as 5,000 kilograms per year (kg/yr). Information on the 
production of diamond, sand and gravel, salt, and semiprecious 
stones was inadequate to make reliable estimates of output 
during the year. Production of phosphate rock was estimated. 
Data on mineral production are in table 1. 


Structure of the Mineral Industry 

Table 2 is a list of major mineral industry facilities. 
Commodity Review 
Metals 


Gold.—The Tabakoto Mine was undergoing restructuring 
after Endeavour Mining Corp. of Canada acquired the rights 
to the mine from Avion Gold Corp. on October 18, 2012. 
Production at the Tabakoto Mine increased by about 21% to 
3,431 kg from 2,837 kg produced in 2011. Endeavour planned 
to expand the capacity at the Tabakoto mill to 4,000 metric 
tons per day (t/d) of ore from its current capacity of 2,000 t/d. 
The expansion, which was expected to be completed by the 
second quarter of 2013, would allow for the production of more 
than 4,600 kg/yr of gold. The Tabakoto Mine was an open pit 
operation located about 360 kilometers (km) west of the capital 
city of Bamako near the border with Senegal. The company 
also held the rights to the Segala underground gold deposit, 
from which it planned to begin mining in 2013. The deposit was 
located about 5 km north of the Tabakoto Mine. As of yearend 
2012, the Tabakoto Mine employed a total of 1,800 people. 
Endeavour held an 80% interest in the Tabakoto Mine and 
the Government held the remaining 20% interest (Endeavour 
Mining Corp., 2013, p. 1, 5, 7, 14-17). 

Gold production at the Kalana Mine increased by about 6% 
during the year to 314 kg from 297 kg in 2011. Avnel Gold 
Mining Ltd. of the United Kingdom (80% interest), which 
was the company that operated the Kalana Mine, reported that 
despite the security situation, the road connecting the mine to 
the capital city of Bamako remained open and that there had 
been no reports of interruptions in the supply of electricity to the 
mine. In 2009, Canada-based LAMGOLD Corp. had signed a 
contract with Avnel to complete a National Instrument 43—101- 
compliant resource study for the Kalana Mine by 2012. Upon 
completion of the study, IAMGOLD would have the right 
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to acquire a 51% stake in the Kalana Mine at an investment 
cost of $11 million. The study, however, was not completed 
as of yearend, and Avnel requested that IAMGOLD transfer 
all the data that it had gathered for the project to Avnel by 
April 2013. Avnel also held a 100% interest in the Fougadian 
exploration license through its subsidiary Avnel Mali SARL 
(Avnel Gold Mining Ltd., 2013a; 2013b, p. 11). 

A third mill was installed and commissioned at the 
Loulo-Gounkoto Mine complex in January. Production of gold 
increased by 45% to 15,652 kg from 10,767 kg in 2011 mostly 
as a result of the rampup of activities at the processing plant. 
Gold production from the Morila Mine decreased by 18.5% to 
6,299 kg from a revised 7,733 kg in 2011. The Morila Mine’s 
main orebody was depleted in 2009, and the only ore being 
processed was from stockpiled material, which, as of yearend, 
was estimated to be 5 million metric tons (Mt) of ore. Randgold 
reported, however, that pit pushback and tailings reprocessing 
projects planned for 2013 could extend the life of the mine to 
2021. The Morila Mine was operated by Morila Ltd., which 
was a joint venture of AngloGold Ashanti Ltd. of South Africa 
(40%), Randgold (40%), and the Government of Mali (20%). 
The Morila Mine employed a total of 832 people, 415 of which 
were permanent employees (AngloGold Ashanti Ltd., 2013, 

p. 45; Randgold Resources Ltd., 2013, p. 7, 8, 33-35). 

AngloGold reported that the future of the Sadiola Hill 
Mine was dependent upon the successful development of 
the mine’s deep sulfide project. The project, however, was 
delayed during the year as a result of Mali’s civil unrest. 

A 48,490-meter (m) reverse-circulation-drilling program 
reportedly identified additional oxide and shallow sulfide 
mineralization at Sadiola Hill, and the company planned to 
continue with further drilling. An exploration program was also 
carried out at the Yatela Mine, which consisted of 59,192 m of 


reverse-circulation drilling. An induced polarization geophysical 


survey for the the Sadiola Hill and the Yatela Mines was 
partially completed, and the analysis of the data was expected 
to be completed by early 2013. Termite mound sampling was 
also undertaken for both mines and was expected to continue 
into 2013. The Sadiola Hill Mine was operated by Société 
d’Exploitation des Mines d’Or de Sadiola S.A., which was 
owned by AngloGold Ashanti (41%), IAMGOLD (41%), and 
the Government (18%), and the Yatela Mine was operated by 
Sadiola Exploration Co. Ltd., which was owned by AngloGold 
Ashanti (40%), IAMGOLD (40%), and the Government (20%) 
(AngloGold Ashanti Ltd., 2013, p. 45, 48, 67-68). 


Industrial Minerals 


Phosphate Rock.—During the year, Great Quest Metals 
Ltd. of Canada put a temporary hold on its phosphate rock 
exploration activities in Tilemsi. The company reported that 
the decision was taken as a precautionary measure to protect 
its employees and contractors during the period of civil unrest. 
As of yearend, phosphate rock exploration activities remained 
on hold, and the company reported that the resumption of 


exploration activities would depend upon the reestablishment of 


order and security in the country. Great Quest, through its 94% 
share in Engrais Phosphates du Mali S.A., also held prospecting 
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and exploration licenses for the Aderfoul, the Tarkint, and the 
Tilemsi concession areas in eastern Mali (Great Quest Metals 
Ltd., 2013, p. 8, 21-22). 


Outlook 


Before the onset of political unrest, Mali was on its way 
to becoming a significant phosphate rock producer in the 
sub-Saharan Africa region, and gold, iron ore, and manganese 
exploration was ongoing. The continuation and (or) resumption 
of mining operations, expansion projects, and exploration 
programs in the country, however, will likely depend on the end 
of hostilities, the consolidation of peace, and the restoration of 
security in the country. 
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: Niger was the world’s fifth-ranked producer of uranium, 


" by volume, and accounted for about 8% of world uranium 

‘ production from mines. Despite being affected by the spillover 

of instability from the conflict in Mali and by extensive floods, 

Niger’s real GDP was estimated to have increased by about 

11% during the year. The GDP growth was partly driven by the 

ramping up of petroleum production in the country. Niger was 

open to foreign direct investment and was a participant in the 

, Extractive Industries Transparency Initiative. Other mineral 
commodities produced in the country included cement, coal, 

§ gold, gypsum, limestone, salt, silver, and tin (Hicks, 2012; 

' Oxfam International, 2012; International Monetary Fund, 2013, 

3 P- 28; World Nuclear Association, 2013). 
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Coal production decreased by 4.4% to 235,072 metric tons (t), 
s and gold production decreased by 15% to 1,662 kg. Silver 
:- production increased by 67% to 329 kg, and uranium production 
¥ increased by 7.3% to 4,667 t. Production data for other mineral 
, commodities produced in the country were estimated for 2012. 
-, Data on mineral production are in table 1. 


Structure of the Mineral Industry 

Table 2 is a list of major mineral industry facilities. 
Commodity Review 

Metals 


Gold.—The Samira Hill Mine, which was the only industrial 
gold operation in the country, produced a total of 1,549 kg 
compared with a revised 1,453 kg in 2011. Samira Hill was 
operated by Société des Mines du Liptako S.A. (SML), which 
was owned by Semafo Inc. of Canada through its wholly owned 
* subsidiary African GeoMin Mining Development Corp. Ltd. 

' (80%) and the Government (20%). As of December 31, 2012, 
proven and probable mineral reserves for the Samira Hill Mine 
were estimated to be about 7.9 Mt at a grade of 1.25 grams 
per metric ton (g/t) gold. Measured and indicated resources 

* were estimated to be about 11.7 Mt at a grade of 1.43 g/t gold. 

Semafo planned to produce between 1,400 and 1,600 kg of 

gold in 2013. Artisanal gold production was estimated to be 

slightly more than 100 kg during the year (Semafo Inc., 2013, 

p. 6, 16, 33). 

Semafo also carried out reverse-circulation drilling for several 
targets within the premises of the Samira Hill Mine. On June 19, 
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the company announced the discovery of a new mineralized 
zone, known as the Tonde Boubangou Horizon, about 20 km 
north of the Samira Hill processing plant. The area, which 

was traced across a distance of 10 km along strike, reportedly 
returned values of up to 1.48 g/t gold across 43 m. The company 
reported that the area could have a geologic environment similar 
to that of the main Samira Hill Horizon and planned to conduct 
reverse-circulation drilling in the area in 2013 (Semafo Inc., 
2013, p. 33, 36). 


Mineral Fuels and Related Materials 


Petroleum.—Niger officially became a petroleum-producing 
country in November 2011 when China National Petroleum 
Corp. (CNPC) announced first production from the Agadem 
oilfield and the inauguration of the country’s first petroleum 
refinery. Crude petroleum production did not reach the 
production target of 16,000 barrels per day (bbl/d), however, 
and only 6,000 bbl/d of the 13,000 bbl/d produced in 2012 was 
exported. The International Monetary Fund estimated that the 
shortfall in expected production and exports was caused by the 
inadequate pricing of crude petroleum exports and estimated 
that the shortfall contributed to losses for the refinery equal to 
about 1% of the GDP. Although the in-country production of 
petroleum was reportedly sufficient to meet domestic demand, 
the Government continued to import petroleum products 
for domestic consumption, which resulted in the temporary 
shutdown of the refinery as petroleum product inventories were 
high. The temporary shutdown, coupled with technical and 
administrative problems, affected the refinery’s performance 
during the year. The 20,000-bbl/d Soraz refinery is located 
in the city of Zinder about 900 km east of the capital city 
of Niamey near the border with Nigeria. The Soraz refinery 
produced diesel, fuel oil, gasoline, and liquefied petroleum gas 
(Petzet, 2012; International Monetary Fund, 2013, p. 5-6). 

The Government awarded nine petroleum exploration 
contracts to several international companies in 2012. 
International Petroleum Ltd. of Australia was granted 
exploration rights to the Aborak, the Manga 1, the Manga 2, and 
the Tenere Ouest Blocks. Nigerian companies Advantica Gas 
and Energy, Labana Petroleum, and Sirius Energy Resources 
were granted the Mandaram 2, the Dallol and Dibella |, and the 
Grein Blocks, respectively; and Genmin Ltd. of Bermuda was 
granted the rights to the Djado | Block. The exploration rights 
to these blocks were granted for an initial period of 4 years with 
the option to renew at least two more times for an additional 
period of 2 years each time (Petzet, 2012). 

During the second half of 2012, the Government of Niger 
signed an agreement with the Government of Chad for the 
construction of a 600-km crude petroleum pipeline that would 
connect to the existing Cameroon-Chad crude petroleum 
pipeline. Niger planned to export about 60,000 bbl/d of crude 
petroleum through the proposed pipeline to the Port of Kribi in 
Cameroon (Thomson Reuters, 2012). 

Uranium.—The Arlit Mine achieved record-high production 
of 3,065 t of uranium in 2012, mostly as a result of the 
additional processing of lower grade ore from the Somair 
Lixi deposit and the doubling of the size of the company’s 
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mining fleet, among other factors. The mine was operated 

by Société des Mines de Il’ Air (SOMAIR), which was 

63.6% owned by Areva Group of France and 36.4% by the 
Government. Areva also held majority interest in the Imouraren 
uranium project, which is located 80 km southwest of Arlit, 

and in several exploration permits in the Agadez region. The 
Imouraren Mine was expected to be operational by 2015 and to 
produce about 5,000 metric tons per year of uranium during an 
estimated mine life of 35 years. Once in operation, the mine was 
expected to directly employ about 1,100 people and more than 
800 contractors. Other companies exploring for uranium in the 
country included Artemis Resources Ltd., Aura Energy Ltd., and 
Paladin Energy Ltd. of Australia; and GoviEx Uranium Inc. and 
Homeland Uranium Inc. of Canada (Areva Group, 2013, p. 34, 
42-43). 
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TABLE 1 
MALI AND NIGER: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Country and commodity 2008 2009 2010 2011 2012° 
MALI’ 
Gold, mine output, Au content’ kilograms 41,160 42,364 36,360 35,728 40,132 * 
Phosphate rock ~- -- 1,600 ° 18,000 "*° 20,000 
NIGER*° 

Cement, hydraulic 56,400 * 41,848 ' 32,008 ° 72,510 * 72,500 
Coal, bituminous 182,912 225,072 246,558 246,016 ° 235,072 * 
Gold, mine output, Au content® kilograms 2,314 1,985 1,950 1,957 ° 1,662 * 
Gypsum 8,661 19,737 7,559 6,058 ‘ 6,000 
Limestone 25,619 29,691 23,152 ° 23,200 °° 23,200 
Salt® 30,000 ‘ 30,000 ‘ 30,000 ' 30,000 30,000 
Silver, mine output, Ag content kilograms 289 256° 326 ' 197 ' 329 4 
Petroleum, crude thousand 42-gallon barrels -- -- -- 300 ° 4,750 ° 
Tin, mine output, Sn content’ - 6 6 10° 10 
Uranium, U content 3,032 3,243 4,198 4,351 4,667 


“Estimated data are rounded to no more than three significant digits. "Revised. -- Zero. 


'Table includes data available through December 18, 2013. 


"In addition to the commodities listed, Mali also produced diamond, salt, sand and gravel, and semiprecious stones (amethyst, epidote, gamet, prehnite, and quartz), 


but information is inadequate to make reliable estimates of output. 


*Excludes artisanal production, which is estimated to be about 4,000 to 5,000 kilograms per year (kg/yr) of gold. 


*Reported figure. 


*In addition to the commodities listed, phosphate rock, sulfuric acid produced from imported sulfur, tungsten ore, and a variety of construction materials (clays, 
sand and gravel, and stone) are produced, but information is inadequate to make reliable estimates of output. 
“Includes artisanal and small-scale production of gold, which averaged 267 kg/yr from 2008 to 2012. 


"Production of tin was by artisanal miners. 
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TABLE 2 


MALI AND NIGER: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


Country and commodity 
MALI 
Gold kilograms 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Phosphate rock do. 
NIGER 
Cement 
Coal 
Gold kilograms 
Petroleum thousand 42-gallon 


Petroleum refinery 
products 
Salt 


Uranium 


Do. 
Do. do. Ditto. 
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barrels per day 
do. 


(Metric tons unless otherwise specified) 
Major operating companies and major equity owners 


Artisanal miners 

Endeavour Mining Corp., 80%, and Government, 20% 

Morila Ltd. (AngloGold Ashanti Ltd., 40%; Randgold 
Resources Ltd., 40%; Government, 20%) 

Sadiola Exploration Company Ltd. 

(AngloGold Ashanti Ltd., 40%; IAMGOLD Corp., 
40%; Government, 20%) 

Société d'Exploitation des Mines d'Or de Sadiola S.A. 
(AngloGold Ashanti Ltd., 41%; IAMGOLD Corp., 
41%; Government, 18%) 

Société de la Mine d'Or de Kalana (Avnel Gold 
Mining Ltd., 80%, and Government, 20%) 

Société des Mines de Loulo S.A. (Somilo) (Randgold 
Resources Ltd., 80%, and Government, 20%) 

Société des Mines de Syama S.A. (Resolute Mining 
Ltd., 80%, and Government, 20%) 

Toguna Agro-Industries SA 


Société Nigérienne de Cimenterie (Damnaz Cement 
Company Ltd.) 
Société Nigérienne de Charbon (SONICHAR) 


Société des Mines du Liptako S.A. (SML) (Semafo 
Inc., 80%, and Government, 20%) 

China National Petroleum Corp. (CNPC), 60%, and 
Government, 40% 

China National Petroleum Corp. (CNPC), 60%, and 
Government, 40% 

Artisanal mining 


Compagnie Miniére d'Akouta (COMINAK) 
[Areva Group, 34%; Government, 31%; Overseas 
Uranium Resources Development Co., 25%; 
ENUSA Industrias Avanzadas S.A., 10%] 
Société des Mines de I'Air (SOMAIR) 
(Areva Group, 63.6%, and Government, 36.4%) 


Société des Mines d'Azelik 


Location of main facilities 


Kenieba Valley 

Tabakoto Mine, Kenieba Valley 

Morila Mine, 280 kilometers 
southeast of Bamako 

Yatela Mine, 50 kilometers 
southwest of Kayes 


Sadiola Hill Mine, 77 kilometers 
south of Kayes 


Kalana Mine, 300 kilometers 
south of Bamako 

Loulo-Gounkoto Mine complex, 
350 kilometers west of Bamako 

Syama Mine, 300 kilometers 
southeast of Bamako 

Tilemsi Valley, northeastern Mali 


Malbaza Uzine, southwestern 
Niger 

Anou Araren, central Agadez 
region 

Samira Hill Mine, 90 kilometers 
west of Niamey 

Agadem oilfields 


Soraz refinery, City of Zinder, 
900 kilometers east of Niamey 

Bilma salt pans, Ténéré desert, 
northern Niger 

Akouta underground mine, 
northern Niger 


Arlit open pit mine, 6 kilometers 
northwest of Arlit, Agadez 
region 

Azelik Mine 


Annual capacity 
5,000 
3,400 
6,300 


11,000 


15,000 


900 
11,000 
7,800 
20,000 
80,000 
300,000 
3,000 
20,000 
20,000 
33,000 


2,000 


3,000 


700 
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THE MINERAL INDUSTRY OF MAURITANIA 
By Mowafa Taib 


Mauritania, which occupies an area of more than 1 million 
square kilometers (km?) in northwest Africa, was a significant 
source of copper, gold, and iron ore in 2012. The country’s 
geology includes the following five major units: The Reguibat 
shield in the north, which includes Archean rocks and the 
Paleoproterozoic Birrimian succession that hosts major iron ore 
and gold deposits; the Mauritanides belt in the south-central 
region, which trends northwest to southeast along the West 
African craton and holds the Guelb Moghrein copper-gold 
deposit; the coastal basin, which has Paleozoic to Cenozoic 
sedimentary formations and hosts phosphate rock and petroleum 
deposits; the Taoudeni basin in the east-central region, which 
is one of the largest Proterozoic to Paleozoic sedimentary 
formations in Africa and contains base-metal mineralization; 
and the Tindouf sedimentary basin. In 2012, Mauritania was 
the second-ranked exporter and producer of iron ore in Africa 
after South Africa; it was the world’s 12th- and 17th-ranked 
exporter and producer of iron ore, respectively. In addition to 
iron ore, Mauritania produced cement, copper, crude oil, gold, 
gypsum, quartz, salt, and steel (table 1; Tuck, 2013; U.S. Central 
Intelligence Agency, 2013; World Steel Association, 2013, 

p. 98-99; Mauritanian Office for Geological Exploration, 
undated). 


Minerals in the National Economy 


In 2012, the Mauritanian gross domestic product (GDP) 
increased in real terms (1998 prices) by 6.9% to about 
$3.6 billion. The economic rate of growth of 6.9% in 2012 
was nearly double the revised rate of growth of 3.6% in 2011. 
The contribution of mining sector activity, which included 
production of copper, crude oil, gold, and iron ore, decreased 
to 30.4% of the GDP in 2012 from 36.9% of the GDP in 
2011 because of the decrease in copper and iron ore prices in 
international markets as well as the decrease in the volume 
of crude oil produced. Metal sector activity accounted for 
26.5% of the GDP, and included iron ore (14.9%), gold (8.7%), 
and copper (2.8%). The contribution of the petroleum sector 
decreased to 3.9% of the GDP from 4.4% of the GDP in 2011. 
In 2012, gold exports increased by 6.8% to $445 million 
from $417 million in 2011, and crude oil exports increased by 
about 22.9% to $271.2 million from $220.7 million in 2011. 
Iron ore exports, which accounted for 42.8% of the country’s 
total exports by value in 2012, decreased by about 23% to 
$1,131 million from $1,471 million in 2011, and copper exports 
decreased by about 4.2% to $238 million from $248 million in 
2011. About 57% of Mauritania’s exports of goods went to Asia, 
including China (44%), Japan (9%), and other countries in Asia 
(4%). Mauritania’s exports to Europe, which accounted for 43% 
of total exports, went mainly to France, Germany, Italy, and 
Spain (Banque Centrale de Mauritanie, 2013, p. 29-30, 99-101; 
Office National de la Statistique, 2013, p. 91). 
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The flow of foreign direct investment (FDI) to Mauritania 
surged significantly to a historic level in 2012. The value of FDI 
was estimated to have increased by 104% to $1,204 million in 
2012 from $589 million in 2011. Most of the increase in FDI 
was because of the increase in spending on mining expansion 
projects by First Quantum Minerals and Kinross Gold Corp., 
both of Canada (United Nations Conference on Trade and 
Development, 2013, p. 40, 213). 


Government Policies and Programs 


The Ministére du Pétrole et de l’Energie et des Mines 
[Ministry of Petroleum, Energy, and Mining] is the Government 
agency responsible for regulating mineral industry activity. The 
Direction des Mines et de la Géologie [Department of Mines 
and Geology] implements the Government policies to enhance 
foreign investment in the mining sector of Mauritania. The Code 
Minier [Mining Law] awards exploration permits on a “first 
come, first served” basis for a 3-year period; the permits can 
be renewed twice for up to 3 years each time. Mining licenses 
are awarded for a 30-year period and are renewable for up to 
10 additional years. The law exempts mining companies from 
customs duties on exploration equipment during the first 5 years 
of production and permanently on fuel and spare parts. The tax 
code includes a 25% corporate income tax rate after the first 
3 years of production (the first 3 years are tax exempt); a tax 
withholding rate of 14% on repatriated earnings; a 16% value- 
added tax; and royalties that range from 1.5% to 5%, depending 
on the value of the product. L’Unité du Cadastre Minier 
(the Mining Cadastre Unit) manages the exploration licensing 
and mining rights issuance process by offering four classes 
of permissions: reconnaissance licenses, 3-year exploration 
permits, small-scale mining permits, and 30-year mining 
licenses (Ministére du Pétrole et de "Energie et des Mines, 
2014). 

In 2011, the Government approved several amendments to 
the Hydrocarbon Code and the Mining Code. The revisions to 
the Mining Code changed the method by which royalties are 
calculated and the area of land that is assigned for exploration 
permits. Revisions to the mining law add a 10% tax on all 
mining transactions and make international commodity prices 
the basis for royalty calculation. The area of land allocated for 
each exploration permit is reduced to 500 km? from 1,000 km? 
for all minerals except for the areas allocated for diamond 
concessions, which remain at 5,000 km? (Marouf, 2011). 

In November, Mauritania’s first school of mining was 
officially inaugurated in Nouakchott. The school had several 
partners, including First Quantum Minerals Ltd., Kinross 
Gold Corp., Polytechnique Montreal (all of Canada), Société 
Nationale Industrielle et Miniére (SNIM), and the World 
Bank. Mauritanian workers made up only 4% of mining sector 
employment in Mauritania—a small percentage compared with 
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the sector’s contribution to the national economy, which was 
30% of the GDP in 2012 (Tawary.com, 2011). 

In December, Mauritania was declared an Extractive 
Industries Transparency Initiative (EITI)-compliant country 
after having implemented EITI processes, which are designed 
to promote economic transparency and accountability in the 
mining sector and improve living conditions in and around 
mining sites. The country had an established EITI national 
committee and a “publish what you pay” coalition chapter, 
which calls on mining companies to publish what they pay to 
the state (Coulibaly, 2013). 


Production 


Data on mineral production are in table 1. The data indicate 
that Mauritania’s cement production increased by about 14% 
in 2012 compared with that of 2011, and iron ore output was 
slightly higher than that of 2011. Copper and gold production 
decreased in tonnage by 6% each compared with that of 2011 
(table 1). 


Structure of the Mineral Industry 


With the exception of a few state-owned companies, all 
companies involved in mineral production in Mauritania were 
private and (or) publicly owned. Fifty companies held 170 
mineral exploration and exploitation permits. SNIM was a 
majority state-owned mining company (78.35% interest) that 
contributed 53% of the country’s total exports, 20% of the 
Government’s revenue, and 35% of the GDP. SNIM operated 
iron ore mines at Guelb el Aouj, Guelb el Rhein, M’Haoudat, 
and Zouerate in northern Mauritania. SNIM also owned and 
operated a 700-kilometer (km) heavy-haul railway and a 
shipping terminal at Nouadhibou Port on the Atlantic Coast. 
Other companies that held iron ore exploration licenses in 
Mauritania included ArcelorMittal of Luxembourg, Minmetals 
Corp. of China, PT Bumi Resources Minerals Tbk of Indonesia, 
and Wadi Al Rawda Industrial Developments LLC of the United 
Arab Emirates (Société Nationale Industrielle et Miniére, 2013). 

Gold Tasiast Mauritanie Ltd. S.A. (a wholly owned subsidiary 
of Kinross) and Mauritanian Copper Mines S.A. (a wholly 
owned subsidiary of First Quantum) were responsible for the 
country’s gold production in 2012. Mauritanian Copper Mines 
was the sole producer of copper, and Petroliam Nasional Berhad 
(Petronas) was the sole producer of crude oil. Two companies 
produced cement—Ciment de Mauritanie S.A. and Mauritano- 
Fran¢gaise des Ciments S.A. Salt was produced by Société 
Mauritanienne des Industries du Sel (SOMISEL) (table 2). 

In 2012, several companies continued to explore for uranium 
in Mauritania. These companies included Agrineq S.A., Aura 
Energy Ltd., and Forte Energy NL (all of Australia), Alba 
Mineral Resources Plc. and Alecto Minerals Plc. (both of the 
United Kingdom), and Earthstone Resources Ltd. of Indonesia. 
Additionally, three domestic companies were engaged 
in uranium exploration—Lusitania Uranium Mauritania, 
Mauritania Resources Ltd., and Orecorp Mauritania S.A.R.L. 
The Government awarded an exploration license for titanium 
and zirconium in the northern El Abiod area to Mineralis 
S.A.R.L. 
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Commodity Review 


Metals 


Copper and Gold.—In 2012, the Guelb Moghrein Mine, 
which is located near the town of Akjoujt in the Inchiri district 
in western Mauritania, was the country’s only copper mine in 
operation. The mine was owned and operated by Mauritanian 
Copper Mines (a wholly owned subsidiary of First Quantum 
Minerals Ltd.) and was the major copper mine in Mauritania. 
Mauritanian Copper Mines mined about 3.6 million metric tons 
(Mt) of ore, processed about 3.1 Mt of sulfide ore grading 1.3% 
copper, and produced about 37,670 metric tons (t) of copper 
in concentrate. The Guelb Moghrein Mine was an open pit 
mine that employed 1,472 people in 2012. As of yearend 2012, 
First Quantum estimated the total mineral reserve at the Guelb 
Moghrein Mine to be 29.2 Mt of ore at a cutoff grade of 1.09% 
copper and 0.79 gram per metric ton (g/t) gold. The company 
was exploring for copper in the vicinity of the mine to extend 
the mine’s life and was improving copper recovery. The capacity 
of the mine was 3.8 million metric tons per year (Mt/yr) of ore 
and 41,000 metric tons per year (t/yr) of contained copper (First 
Quantum Minerals Ltd., 2013a, p. 23; 2013b). 

Mauritanian Copper Mines produced 1,882 kilograms (kg) 
of gold at the Guelb Moghrein copper-gold mine compared 
with 1,951 kg in 2011. As of yearend 2012, mineral reserves 
at the Guelb Moghrein deposit were about 13.6 Mt of proven 
ore reserves grading 0.79 g/t gold for a total of 10,708 kg and 
15.6 Mt of probable ore reserves grading 0.70 g/t gold for a total 
of 10,942 kg (First Quantum Minerals Ltd., 2013a, p. 23, b). 

Kinross identified the Tasiast Gold Mine, which is located 
in northwestern Mauritania, as the focus of its operations 
in the country and conducted studies to expand the open pit 
mine operations. In 2012, the mine produced 5,764 kg of 
gold compared with 6,239 kg in 2011. As of yearend 2012, 
estimates of proven and probable mineral reserves at the Tasiast 
deposit were 149.6 Mt at a grade of 1.66 g/t gold for a total 
of 248,421 kg. The measured and indicated resources were 
estimated to be 226.1 Mt at a grade of 0.93 g/t gold for a total 
of 210,267 kg, and the inferred resources were about 31.2 Mtat 
a grade of 0.79 g/t gold for a total of 24,676 kg. Kinross carried 
out an intensive $55 million exploration drilling program at 
the Tasiast area, which included additional infill drilling, and 
increased the number of drill rigs to 25 (Kinross Gold Corp., 
2013, p. MDA27, 72, 75). 

Gryphon Minerals Ltd. of Australia was exploring for 
copper and gold in three locations in Mauritania—the 
Akjoujt, the Saboussiri, and the Tijirit projects. The Akjoujt 
copper-gold project was wholly owned by Gryphon and 
covered an area of approximately 750 km? located 30 km 
west of the Guelb Moghrein copper-gold mine. The Guelb 
Moghrein mineralization was classified as an iron-oxide 
copper-gold deposit that had carbonate and magnetite 
alternation. Geophysical surveys for the Akjoujt project were 
carried out on the project area and targeted both copper and 
gold mineralization. The company proceeded with followup 
studies on the prospective anomalies that were identified by 
airbore gravity and aeromagnetic surveys. The Saboussiri 
gold-copper permit covers approximately 1,000 km” in the 
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southern Mauritanides near the border with Senegal. Gryphon 
held 60% interest in the project, and the remainder was held by 
an independent private third party. Gryphon identified several 
copper prospects on the project area, including a drill-ready 

“ copper and gold target at the Diaguili site and a strong gold 
anomaly at Toumbou. The company conducted additional 

t seochemical, geographic, and geologic studies to help define 

‘ drill targets in 2012. The Tiirit gold project is located in 

{l northwestern Mauritania in a gold district that includes the 

, Tasiast gold deposit. The project, which was wholly owned 

by Gryphon, encompassed continuous exploration licenses 

4 covering an area of about 1,460 km?*. Gryphon conducted an 

exploration program, including airborne aeromagnetic studies, 

I scope geologic and regolith interpretations and ground mapping, 

2 as well as a 10-hole diamond drill program. Consequently, 

the company generated its first gold targets for the project 

t and planned to test them by applying a 30,000-meter (m) 

 reverse-circulation drilling program in the fourth quarter of 2013 

i (Gryphon Minerals Ltd., 2013, p. 25-26). 

«| Drake Resources of Australia was exploring for gold 

i mineralization in the Tasiast South region that was associated 

1 with Birimian and Archaean age rocks of the Reguibat shield. 
Drake held a gold exploration permit that covers 1,800 km in the 

§ Tasiast South region, which is one of the lesser explored regions 

§ in Mauritania. The Hindrix Shear project was another major 

4 gold exploration project carried out by Drake in Mauritania. 

1 The project, which covers a 140-km-long crustal-scale shear 

1 zone included the Conchita prospect that contains widespread 

s gold anomalies. Drake completed a 5,538-m reverse-circulation 

. drilling program in 58 holes at the Conchita prospect, which 

1 Tesulted in 20 intersections with more than 1 g/t gold. In 2012, 

y the company executed a 20,000-m air-core drilling program to 

test targets identified by airborne geophysical survey in 2011. 

; The results of the drilling program, which were announced in 

} May, confirmed the existence of gold mineralization in the top 

) bedrock for 8 km of the shear zone (Drake Resources, 2012, 

i p. 3, 5). 

1 Iron Ore.—SNIM continued to be the sole iron ore producer 

, in Mauritania; it produced 11.2 Mt of iron ore in 2012, which 

was slightly higher than that of 2011. SNIM operated three 

; fon ore mines—the Guelb el Rhein Mine, the Kedia d’Idjill 

; Mine, and the M’Haoudat Mine. The Guelb el Rhein deposit 

| Contains several hundred million metric tons of magnetite ore 

_ grading 37% iron. Hematite iron ore deposits were located 
in the Kedia d’Idjill and the M’Haoudat areas. The company 

| used magnetic separation to bring the iron content up to 66% 
iron. The Government expected that five more mines would 

, become operational in the next 4 years. SNIM continued 

_ €xpansion work to achieve its production target of 18 Mt/yr of 

tron ore by 2016. The expansion project included increasing 

| the production capacities of the existing mines and constructing 
anew beneficiation plant at the Guelb el Rhein Mine that 
would have the capacity to produce 4 Mt/yr of concentrated 

_ Won ore. The $710 million expansion project was financed 
by international financial institutions, such as the African 
Development Bank. The company was also building a new 
ofe-carrier port next to the existing port at Nouadhibou to 
enable handling of 170,000-t-capacity ships in the first phase 


MAURITANIA—2012 


and 250,000-t-capacity ships in the second phase, as well as 
upgrading the 700-km iron ore railway between the iron ore 
mines and the port (Société Nationale Industrielle et Miniére, 
2012, p. 14). 

Xstrata ple of Switzerland, which acquired 87% of Sphere 
Minerals Ltd. of Australia in 2011, became known as 
GlencoreXstrata plc in 2013. Sphere Minerals continued its 
feasibility study for the Askaf iron ore project. The company 
continued with the prefeasibility study for the Guelb El Aouj 
phase | iron ore project, which was a 50-50 joint venture with 
SNIM to develop a 7-million-metric-ton-per-year-capacity iron 
ore mine at Guelb El Aouj. Sphere Minerals also identified 
710 Mt of inferred iron ore resources for the Tintekrate 
magnetite deposit. The company had also identified 2,500 Mt 
of iron ore resources at the Lebtheinia magnetite-quartzite 
deposit, which is located 145 kilometers from the iron ore port 
of Nouadhibou (GlencoreXstrata ple, 2013, p. 34). 

In addition to its joint venture with GlencoreXstrata, SNIM 
formed a joint venture with China Minmetals Corp. to develop 
the Tazadit underground mine (TUM). SNIM’s share of TUM 
was 65%, and that of China Minmetals was 35%. Mauritania 
Saudi Mining and Steel Co. was a 50-50 joint venture created 
between SNIM and Saudi Basic Industries Corp. (SABIC) to 
develop iron ore deposits at Guelb Atomai (Société Nationale 
Industrielle et Miniére, 2013). 

Bumi Mauritania S.A. and Tamagot Bumi S.A. were two 
subsidiaries owned by PT Bumi Resources Minerals Tbk (BRM) 
of Indonesia at 60% interest and 89.6% interest, respectively. 
The two companies were exploring for iron ore in Mauritania 
and held four iron ore concessions in the Tamagot region, which 
is located 250 km northeast of Nouakchott (PT Bumi Resources 
Minerals Tbk, 2013). 

Société Miniére Africaine du Sud et de l’Ouest S.A 
(SOMASO S.A.), which was a joint-venture of Transafrika 
Resources Ltd. (70% interest) and Agrineq SA. (30% interest), 
was developing the Kaouat iron ore project (prospecting permit 
273B1), which is located 255 km northeast of Nouakchott and 
covers 1,474 km’. Transafrika targeted mining | billion metric 
tons (Gt) of ore grading 30% iron, which potentially would be 
concentrated to 67% iron (TransA frika Resources Ltd., 2013). 

Charter Pacific Corp. of Australia held an exploration permit 
for iron ore at the Kaoua El Khadra region. The company owned 
a 51% interest in the permit, and SNIM owned the remaining 
49% interest. Charter Pacific set up an exploration target of 
up to 4.4 Gt of magnetite banded iron formations containing 
between 18% and 39% iron and planned to install a magnetic 
separation beneficiation plant to produce a higher iron content 
concentrate (Charter Pacific Corp., 2013). 


Industrial Minerals 


Gypsum.—Manuritania is home to one of the world’s largest 
gypsum deposits. Sebkha N’Drhamcha, which is located about 
50 km northeast of Nouakchott, contains at least 140 Mt of 
proven reserves of gypsum. Only a small fraction of the gypsum 
resources had been mined. The country’s estimated production 
of 75,000 t of gypsum was carried out by the Société Arabe des 
Industries Métallurgiques (SAMIA), which was a 50-50 joint 
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venture of SNIM and the Industrial Bank of Kuwait (table 2; 
Taylor and others, 2012, p. 15). 

Phosphate Rock.—Mauritania’s probable reserves of 
phosphate rock were estimated to be at least 100 Mt, including 
70 Mt grading 21% P.O, at the Bofal deposit and 29 Mt grading 
19% P,O, at the Louboria deposit. Both deposits occur in 
the ridges of phosphatic sedimentary stones of Eocene age 
uncovered along the northern bank of the Senegal River and 
located 300 km east of the Atlantic Coast. Bofal Indo Mining 
Co. S.A., which was established in 2010, was a joint venture 
of Archean Group of India and the Government to develop the 
country’s first phosphate rock mine, which would be located 
in the Bofal-Loubeira area in southwestern Mauritania. Bofal 
was expected to produce | Mt/yr of phosphate rock by the end 
of 2013. The company also planned to build a phosphoric acid 
plant by 2015 (Marouf, 2010; Taylor and others, 2012, p. 15). 

Quartz.—Mauritania Minerals Co. (MMC) was expected to 
start production of quartz at the Oum Agueneina Mine, which 
is located about 150 km from Nouadhibou Port, in 2012. The 
quartz mine was owned by MMC (90%) and the Government 
(10%) and had the capacity to produce 300,000 t/yr. MMC, 
which was awarded a license for the establishment of the 
first quartz operation in Mauritania, estimated that the Oum 
Agueneina deposit contained 70 Mt of quartz (Feytis, 2010). 


Mineral Fuels and Related Materials 


Natural Gas and Petroleum.—Crude oil production 
in Mauritania came from the offshore Chinguetti oilfield. 
PC Mauritania I Pty. Ltd. and PC Mauritania II B.V. 
(subsidiaries of PETRONAS International Corporation Ltd. 
of Malaysia) were the operators of the Chinguetti oilfield, 
which produced 2.4 million barrels (Mbbl) of crude oil in 2012 
compared with 2.8 Mbbl in 2011 (table 1). Tullow Oil plc of the 
United Kingdom was exploring for crude oil in Block C-10. 
In 2011, Tullow completed the Cormoran-1 exploration well, 
appraised the Pelican gasfield, and discovered the Cormoran 
and the Petronia fields, which are two new underlying fields. 
The company planned to build the first natural gas pipeline 
in the country to carry natural gas from the Banda gasfield to 
Nouakchott; production at the gasfield was expected to begin 
in 2015. Total E&P of France was exploring for oil and gas 
in Block C—9 in the deep offshore area and Block A—29 in 
the Taoudenni Basin. In April, Charoit Oil & Gas Ltd. of the 
United Kingdom and Kosmos Energy Ltd. of the United States 
each signed an offshore oil exploration and production-sharing 
agreement with the Government (Marouf, 2012). 

Uranium.—Forte Energy, which held 10 uranium exploration 
licenses that together covered 7,000 km? in the Zedens region 
in northern Mauritania, conducted vehicle-based radiometric 
surveys and very-low-frequency electromagnetic surveys at the 
A238, the Bir En Nar, and the Firawa prospects and at several 
anomalies identified near Bir Moghrein. The company renewed 
a 5,400-m diamond-drilling program at the Bir En Nar permit 
after completing a 4,115-m reverse-circulation drilling program. 
The company reported the indicated and inferred mineral 
resource estimates for the A238, the Bir En Nar, and the Firawa 
prospects to be 76.8 Mt containing 266 parts per million (ppm) 
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uranium oxide (U,O,) for about 20,400 t of contained U,O, 
(reported as 44.9 million pounds) at a cutoff grade of 100 ppm 
(Forte Energy N.L., 2013). 

In 2012, Aura Energy Ltd. of Australia focused its exploration 
activity on the Reguibat shield, which covers an area of about 
8,400 km? in northern Mauritania. Aura Energy wholly owned 
eight uranium exploration permits and a 70% interest in two 
other permits in Mauritania in joint venture with Ghazal 
Minerals Ltd. Based on the results published in 2011 that 
established the presence of a Joint Ore Reserves Committee 
(JORC)-compliant inferred mineral resource of 21,800 t 
(reported as 48 million pounds) at 330 ppm U,O, based ona 
cutoff grade of 100 ppm U,O,. Aura confirmed in 2012 the 
presence of calcrete uranium mineralization in areas outside the 
boundaries established in 2011. Alecto Minerals plc held two 
uranium licenses at the 888-km? Mreiti site and the 704-km? 
Wad Mourkba site, which are located in the Archean shield near 
the northern border with the Taoudeni sedimentary basin. The 
company put exploration at the Mreiti and the Wad Mourkba 
sites on hold to concentrate its efforts and resources on its gold 
and base-metal projects in Mauritania (Alecto Minerals ple, 
2013, p. 4; Aura Energy Ltd., 2013). 


Outlook 


The mineral industry of Mauritania is expected to grow 
significantly in the near future with the entry of major mining 
companies, such as GlencoreXstrata, Gryphon, and Kinross, into 
the country’s mining sector and the expansion plans by SNIM 
to increase its iron ore production from 11.2 Mt/yr in 2012 to 
18 Mt/yr by 2016. The country’s capacity to process, transport, 
and export iron ore is expected to reach 16 Mt/yr by 2013 
following completion of the construction of a second loading 
wharf at the Port of Nouadhibou on the Atlantic Coast. 
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TABLE | 


MAURITANIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity’ 
: METALS 
Copper in concentrate 
Gold kilograms 
Iron and steel: 
Iron ore: 

Gross weight thousand metric tons 

Iron content® do. 
<< ee 


te INDUSTRIAL MINERALS 
, Cement 
Gypsum 


__ MINERAL FUELS AND RELATED MATERIALS 
thousand 42-gallon barrels 


Petroleum, crude 


'Table includes data available through February 26, 2014. 


2008 2009 2010 2011 2012 
33,073 36,600 37,000 39,900 37,670 
6,254 7,837 8,305 8,172 7,652 
11,296 10,524 11,534 11,160 11,200 
7,340 6,840 7,500 7,250 7,280 
5,000 5,000 5,000 5,000 5,000 
322,419 324,415 552,382 565,029 644,000 
44,428 36,928 65,245 72,153 75,000 
570 455 391 690 700 
4,412 4,105 3,025 2,824 2,400 


“Estimated; estimated data are rounded to no more than three significant digits. do. Ditto. 


In addition to the commodities listed, modest quantities of crude construction materials (clays, sand and gravel, and stone), phosphate rock, and 
é quartz presumably were produced, but output was not reported quantitatively, and available information is inadequate to make reliable estimates of output. 


MAURITANIA—2012 


30.5 


TABLE 2 


MAURITANIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


Commodity 
Cement 


Do. 
Copper 


Gold kilograms 


Do. do. 


Gypsum 


Nouakchott 
lron and steel: 
Iron ore Société Nationale Industrielle et Miniére (SNIM) Guelb el Rhein, Kedia 12,000 
(Government, 78.35%; Industrial Bank of Kuwait d'Idjill, and M'Haoudat 
K.S.C, 7.17%; Arab Mining Co., 5.66%; Iraq Foreign Mines, Tiris 
Development Fund, 4.59%; Office National des Zemmour region 
Hydrocarbures et des Mines, 2.30%; Islamic 
Development Bank, 1.79%; private investors, 0.14%) 
Do. El Aouj Mining Co. S.A. [Société Nationale Industrielle Guelb el Aouj Mine,’ 7,000 
et Miniére (SNIM), 50%, and GlencoreXstrata ple, Tiris Zemmour 
50%] region 
Steel Société Arabe du Fer et de l'Acier (SAFA) [Société Nouadhibou 1,000 
Nationale Industrielle et Miniére (SNIM), 100%] 
Petroleum, crude thousand 42-gallon © PETRONAS Intemational Corporation Ltd. Chinguetti oilfield, 3,000 
barrels 80 kilometers offshore 
Quartz Joint venture of Mauritania Minerals Co. (MMC), 90%, Oum Agueneina Mine, 300 
and Government, 10% 150 kilometers 
from Nouadhibou 
Salt metric tons Société Mauritanienne des Industries du Sel Sabkha de N'terert and 500 
(SOMISEL) d'Idjill brine pits, in the 
southwestern part of the 
country 
Do., do. Ditto 
'Under development. 
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(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Ciment de Mauritanie (Private Mauritanian investors, 
90%, and Compaiiia Valenciana de Cementos, 10%) 

Mauritano-Francaise des Ciments S.A. 

Mauritanian Copper Mines (First Quantum Minerals 
Ltd., 100%) 


do. 
Tasiast Mauritanie Ltd. S.A. (Kinross Gold Corp., 100%) 
Société Arabe des Industries Métallurgiques (SAMIA) 


{Industrial Bank of Kuwait, 50%, and Société 
Nationale Industrielle et Miniére (SNIM), 50%] 


Location of main facilities Annual capacity 


Nouakchott 900 
do. 450 
Guelb Moghrein Mine, 37 
250 kilometers 
northeast of Nouakchott 
do. 2,900 
Tasiast Gold Mine, 7,300 
300 kilometers 
north of Nouakchott 
Sebkha N'Drhamcha, 100 


50 to 100 kilometers 
north-northeast of 


en 
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THE MINERAL INDUSTRIES OF 
MorROCCO AND WESTERN SAHARA 
By Harold R. Newman 


MOROCCO 


Morocco’s geology has been subdivided into four structural 
domains or provinces. These are, from the south of the country 
to the north, the Anti-Atlas domain, the Meseta domain, the 
High Atlas domain, and the Rif domain. Morocco is rich in 
mineral deposits. The Anti-Atlas domain contains occurrences 
of manganese, precious metals (gold and silver), and strategic 
metals (cobalt, tin, titanium, and tungsten). The High Atlas 
domain (the Atlas Belt) contains occurrences of barite, copper, 
iron, lead, manganese, and zinc. The Rif domain contains 
occurrences of base metals and industrial minerals (Office 
National des Hydrocarbures et des Mines, 2012b). 

Natural gas and petroleum were thought to occur in Morocco 
on the offshore Atlantic Margin; however, no significant 
discoveries had been reported by 2012. According to the 
Government’s Office National des Hydrocarbures et des Mines 
(ONHYM), the Atlantic Margin of Morocco has not had any 
significant exploration drilling activity for natural gas and 
petroleum; a total of 50 wells (42 onshore and 8 offshore) had 
been drilled as of yearend 2012. ONHYM reported, however, 
that about 39 exploration drilling projects had been planned for 
2013 on both onshore and offshore permits (Office National des 
Hydrocarbures et des Mines, 2012c). 

Although Morocco had a long mining history, an established 
infrastructure, and a low sovereign risk, its mineral resources 
were relatively unexplored compared with many other countries 
in Africa. Since 1921, only about 20% of the country had 
been geologically mapped and only about 16% of the country 
was covered by exploration and mining permits. In 2012, the 
ONHYM had several mineral projects ongoing. These included 
projects in cooperation with Kasbah Resources Ltd. of Australia, 
Managem S.A. of Morocco, Maya Gold and Silver Inc. and 
Metalex Ventures Ltd. of Canada, and the Tolsa Group of 
Spain (Office National des Hydrocarbures et des Mines, 2012a; 
Terrapinn.com, 2012, p. 5). 

The Government announced that it planned to start 
formulating a new mining law in 2013 that would overhaul the 
mining rules that had been in effect for more than 60 years. 

The new law was intended to attract investors, boost exports, 

and help ensure that companies respect the Government’s labor 
and environmental laws. The new law was to be the first step 
ofanational strategy that was aimed at increasing the role of 

the mining sector in the economy. Mining activities, excluding 
phosphate rock, contributed less than 1% of the country’s 

$100 billion gross domestic product (GDP) in 2012; phosphate 
rock accounted for about 5% of the GDP. A draft of the new 
mining law would be submitted to a council of ministers for review, 
and, after that review is completed, the draft would be submitted 
to the Parliament for review and approval (Karam, 2012). 
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Minerals in the National Economy 


Morocco, which borders the Atlantic Ocean and the 
Mediterranean Sea, was home to about 90 mining companies 
that produced about 20 different minerals. The estimated value 
of the mineral sector in 2012 was $1.4 billion. The diversity 
and value of mineral production enabled the Moroccan mineral 
sector to play an important role in the national economy (about 
6% of the country’s GDP). Morocco’s mineral sector was the 
leading foreign exchange earning sector for the Government, 
and the phosphate rock industry continued to be a major source 
of those export earnings. Morocco was the world’s third-ranked 
producer of phosphate rock after China and the United States 
(Jasinski, 2013). 

Morocco hosts several significant deposits, including 
Bou-Azzer, which was the world’s only deposit where cobalt 
was mined as a primary product, and the Igoudrane and the 
Imiter deposits, which host significant silver resources. The 
phosphate rock deposits owned by the Government through the 
Office Chérifien des Phosphates [Office of Moroccan Phosphates] 
(OCP) contained a significant amount of the world’s estimated 
phosphate reserves (Business Monitor International, 2012). 


Government Policies and Programs 


The Government agency responsible for oversight of the 
mineral industry is the Ministére de I’Industrie, du Commerce, 
de l’Energie et des Mines [Ministry of Industry, Trade, Energy, 
and Mines]. The ONHYM is the primary agency responsible 
for the exploration and promotion of national mineral resources. 
The ONHYM was created by the merger of the Bureau de 
Recherches et de Participations Miniéres [Office of Research 
and Mining Investments] and the Office National de Recherches 
et d’Exploitations [Office of Research and Development]. All 
minerals are the property of the Government, which issues 
permits and licenses for the exploration and exploitation of the 
mineral resources. Mining legislation is based on the Mining 
Code Bill No. 1-73-412 of August 13, 1973, and is enforced 
through executive orders and the Directorate of Mines. The 
Office National de Recherches et d’Exploitations Pétroliéres 
(ONAREP) [Office of Research and Petroleum Exploitation] 
is responsible for overseeing the energy sector (MBendi 
Information Services (Pty) Ltd., 2012c). 


Production 


In terms of the value of production, phosphate rock was 
Morocco’s most important mineral commodity and accounted 
for the majority of the country’s mining output value. In 
addition to phosphate rock, the country produced a wide range 
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of minerals that included barite, clays, cobalt, copper, fluorspar, 
iron ore, lead, salt, silver, talc, and zinc. 

In 2012, Morocco produced 14% of the world’s output of 
phosphate rock, 7% of the world’s production of barite, 2% 
of the world’s production of cobalt, and 1% of the world’s 
production of fluorspar. Production of crude steel, manganese 
ore, and primary lead increased, whereas production of arsenic, 
cobalt concentrate, and mercury decreased (table 1) (Jasinski, 
2013; Miller, 2013a, b; Shedd, 2013). 


Structure of the Mineral Industry 


There was little change in the structure of the mineral industry 
in 2012. Mineral production continued to be dominated by the 
private sector, with the exception of phosphate rock, which was 
a state monopoly. Table 2 is a list of major mineral industry 
facilities, their capacities, and their locations. 


Mineral Trade 


Morocco’s trade was based on various free trade agreements 
that the country had signed with its trading partners. The EU 
and the United States were Morocco’s major trade partners. 
U.S. exports to Morocco were valued at about $2.2 billion in 
2012. This total included, in order of value, $380 million for 
fuel oil, $265 million for coal and other fuels, $61 million for 
petroleum products, $46 million for metallurgical-grade coal, 
and $46 million for natural gas liquids (U.S. Census Bureau, 
2012a). 

U.S. imports from Morocco were valued at about $932 million 
in 2012. This total included, in order of value, $285 million 
for sulfur and nonmetallic minerals, $125 million for other 
gemstones (precious, semiprecious, and imitation), $20 million 
for other precious metals, and $5 million for finished metal 
shapes, except steel (U.S. Census Bureau, 201 2b). 


Commodity Review 


Metals 


Cobalt.—More than 215 minerals have been identified 
from the Bou-Azzer mining district, of which the cobalt and 
nickel minerals were of the most interest. The significance of 
the Bou-Azzer deposit ts mainly in its unusual geology and 
mineralogy. The cobalt-nickel deposits are associated with 
arsenic in narrow vein structures found at the contact of a 
serpentine and quartz-rich diorite and Precambrian volcanic 
rocks. The serpentines are the major source rock for cobalt. 
The cobalt-nickel ore has undergone phases of brecciation 
and phases of recrystallization related to late Pan-African and 
Hercynian orogenies, which produced the various shapes of 
the ore bodies: flat lenses, lodes, stockworks, and veins. The 
total Bou-Azzer deposit is composed of about 60 ore bodies, 
all of which are spatially associated with serpentines of a 
Neoproterozoic ophiolite sequence in contact with propylitized 
quartz diorite and sedimentary and volcaniclastic rocks (Ahmad, 
Arai, and Ikenne, 2009). 

Compagnie de Tifnout Tighanimine Managem S.A. 
(CTT Managem) was a subsidiary of Société Nationale 
d’Investissement [National Investment Co.] and specialized 
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in the evaluation of cobalt deposits and the production of 
cobalt. CTT Managem continued to mine cobalt ore at the Bou- 
Azzer underground mine located 42.5 kilometers (km) south 

of Ouarzazate in southern Morocco in the central Anti-Atlas 
Mountain range. In 2012, Morocco was the only country in 
which cobalt was mined from arsenide ores as a primary mineral 
commodity (CorporateInformation.com, 2012) 

Gold.—In 2012, Maya Gold and Silver Inc. of Canada held 
both exploration and exploitation licenses for its Amizmiz 
project. The main objective of the licenses for Amizmiz 
was to evaluate high-grade gold areas in the company’s 
80-square-kilometer (km?) exploration permit in southwestern 
Marrakech Province. Maya Gold and Silver confirmed that the 
property has polymetallic gold-bearing veins in multiple zones. 
Drilling was continuing at Amizmiz and was focused on the AZ 
and TRN zones in order to better define the information in the 
National Instrument (NI) 43-101 report, which stated that the 
estimated inferred resource was 819,800 t grading 12.98 grams 
per metric ton (g/t) gold. The NI 43—101 report stated that the 
estimated inferred resource did not have demonstrated economic 
viability in 2012 (Maya Gold and Silver Inc., 2012). 

The Tamlalt gold project of Kasbah Resources Ltd. of 
Australia is located at the eastern end of the High Atlas 
Mountains about 300 km south of Oujda. The Tamlalt property 
consists of eight exploration permits that covered an area of 
128 km?. Diamond drilling has shown that the morphology of 
the Tamlalt deposit consists of a quartz vein system developed 
within a folded chlorite-sericite-altered porphyritic intrusive 
body. Within the 400 m of strike length that had been drill-tested 
in 2012, gold mineralization had been intersected to within 12 
m of the surface to a maximum depth of about 300 m (Kasbah 
Resources Ltd., 2012c). 

Silver.—In terms of value, silver was the second most 
valuable mineral commodity in Morocco after phosphate rock. 
Silver occurs both as the primary metal in ore deposits and as a 
byproduct in cobalt, copper, lead, and zinc deposits. The Imiter 
and the Igoudrane silver mines were located in the Anti-Atlas 
region, and both were owned by Société Metallurgique d’Imiter. 
The Imiter Mine had a processing capacity of about 300,000 
metric tons per year (t/yr) whereas the Igoudrane Mine had a 
processing capacity of about 500,000 t/yr (table 2). 

Maya Gold and Silver held exploration and exploitation 
licenses for five properties, among which were the Boumadine 
Mine and the Zgounder Mine. The Boumadine Mine, which 
is located in western Morocco near Tinejad, had an estimated 
historical (1992) polymetallic reserve of 4 Mt grading 3.8% 
zinc, 1.5% lead, 200 g/t silver, and 3.5 g/t gold. The Zgounder 
Mine, which is located 150 km south of Marrakech, had an 
estimated historical (2004) reserve of 582,000 t at an average 
grade of 361 g/t silver. The mine also had an estimated 
additional 500,000 t of tailings at an average grade of 125 g/t 
silver. The re-opening of the Zgounder Mine by midyear 2014 
was expected to produce about 2,380 kilograms per year (kg/yr) 
of silver (Chadwick, 2013). 

Tin.—The Achmmach project of Kasbah Resources Ltd. 
of Australia was located in the El Hajeb region in the Central 
Hercynian Massif about 140 km southeast of Rabat. In 2012, 
Kasbah Resources acquired 100% of the rights to Achmmach 
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and was continuing with development of the project, which was 
composed of two exploitation permits, PE 2912 and PE 193172; 
together, the two permits covered a 32-km? area. Kasbah’s 
strategy was to increase the size of the deposit’s resource, prove 
the economic viability of the project, and advance Achmmach to 
a development decision. The Achmmach project represented one 
of the leading undeveloped tin deposits in the world (Kasbah 
Resources Ltd., 2012a). 

The Bou El JaJ project (BLJ) is located about 15 km from 
the Achmmach project and is the southernmost extension of a 
mineralized corridor that is about 2.5 to 3 km wide and nearly 
12 km long in strike. BLJ had a strong surface geochemical 
signature for tin with outcropping tin mineralization evident 
along 2,100 m of strike length. A core drilling program was 
initiated in late 2012 (Kasbah Resources Ltd., 2012b). 


Industrial Minerals 
Phosphate Rock.—Phosphate rock is found mainly in the 


western part of Morocco. The Government’s OCP was the 
country’s sole producer of phosphate rock, most of which was 


. exported. Higher revenues from the export of phosphate rock 


and its manufactured products helped the Government slow the 
annual increase in the trade deficit. Morocco hosts about 75% 
of global phosphate reserves, including deposits in the disputed 
Western Sahara region. OCP had committed to investing up to 
$5 billion during the next decade to develop the infrastructure 
for new mines and wash plants. Also, the Government was 
making significant investments to shift the industry more toward 
beneficiation and fertilizer production (Wellstead, 2012). 

OCP, which was one of the world’s leading exporters 
of phosphate rock, announced that it planned to increase 
production to 50 million metric tons per year by 2020. The 
company was responsible for the production and sale of 
phosphate rock and manufactured phosphoric products at 
the Benguérir, the Khouribga, and the Youssoufia Mines in 
central Morocco and the Bou Craa Mine in Western Sahara. 
Also, OCP was developing the Jorf Phosphate Hub, which was 
a $1.2 billion investment at Jorf Lasfar that is located about 


_ 125 km southwest of Casablanca. A 300-acre site had been 


set aside for phosphate processing plants, factories, and new 
harbor facilities to export phosphate-based products and storage 
warehouses (DBI Guide, 2012). 


Mineral Fuels and Other Sources of Energy 


Hydrocarbon occurrences in Morocco included a variety of 
liquid and gas accumulations, from dry gas in the Rharb basin 
and condensate and light oil in the Essaquiera and Preif basins, 
to heavy oil in the Tarfaya basin. The potential for hydrocarbon 
resources was thought to exist in large yet-to-be-explored 
sedimentary basins of Morocco. Morocco had a well-developed 
infrastructure to support natural gas and petroleum exploration 
and production. Exploration activities can be conducted year 
round [Mbendi Information Services (Pty) Ltd., 2012b]. 

Petroleum.—In 2012, the Government was dependent on 
natural gas and petroleum imports. The Government’s energy 
strategy was to establish financial terms for hydrocarbon 
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exploration agreements that would attract investment in the 
hydrocarbon sector. Circle Oil Maroc Ltd., which was a wholly 
owned subsidiary of Circle Oil Plc of Ireland, signed an 
exploration and exploitation agreement with the ONHYM for 
the 296-km? Sebou concession in the Rharb basin for an initial 
exploration period of 8 years; the agreement could be renewed 
for up to 30 years after the initial 8-year period had expired 
(Circle Oil ple, 2012). 

Chariot Oil and Gas Investments (Morocco) Ltd. announced 
that it had entered into an agreement with Maghreb Petroleum 
Exploration S.A. (MPE) whereby MPE would transfer its 75% 
ownership and operational interests in its two offshore licenses, 
Casablanca/Safi and Loukos, to Chariot. Upon approval, Chariot 
would hold a 75% interest and ONHYM would hold the other 
25%. The Casablanca/Safi license is 1,925 km? in size and the 
Loukos license is 1,925 km? in size, with water depths ranging 
from 5 m to 165 m. Chariot was to reprocess the total 2,035 km 
of two-dimensional (2—D) seismic data from both licenses 
[MBendi Information Services (Pty) Ltd., 2012a]. 

In 2012, Morocco had 10 known oil shale deposits that 
contained an estimated 3.5% of the world’s oil shale resources. 
The oil shale deposit at Tarfaya, which is the largest deposit in 
Morocco, contained an estimated 80 billion metric tons (Gt) of 
oil shale containing an estimated 22.7 billion barrels of oil in 
place. The oil shale deposit at Timahdit, which is the second 
largest deposit in Morocco, is composed of two basins; the 
Angueu and the EI Koubbat synclines located 35 km south of 
Azrou in the Middle Atlas mountain area. In 2012, core drilling 
at the deposit had identified estimated reserves of 42 Gt of oil 
shale containing an estimated 15 billion barrels of oil in place 
(Office National des Hydrocarbures et des Mines, 2012b, p. 9). 

Renewable Energy.—The Government’s solar plan set 
the target of raising the contribution of renewable energy to 
20% of national energy consumption by 2020. Siemens AG of 
Germany was to supply 44 wind turbines for two wind farms at 
Foum El Qued and at Haouma. Siemens would be responsible 
for the supply, installation, and commissioning of the wind 
turbines, each of which was rated at about 2.3 megawatts (MW); 
the farms had a combined capacity of about 100 MW (Stubben, 
2012). 


Outlook 


The Government is expected to continue to establish joint 
ventures with international companies, particularly in the 
natural gas and petroleum sectors. Also, Government policy 
is to increase the mining sector investments by both foreign 
and domestic minor and major mining companies. Further, 
the Government is expected to take steps to privatize selected 
state-owned mining assets and to launch reform programs within 
the mining sector to boost the sector’s competitiveness. Lead, 
silver, and zinc output is expected to decline owing to depletion 
of reserves. Tin could prove to be a significant commodity 
for Morocco as Kasbah Resources continues to develop its 
tin resources. The OCP is expected to encourage foreign 
investment in the phosphate sector, and the phosphate industry 
will likely continue to dominate Morocco’s mineral sector for 
the near future, while ONYHM will continue to support mineral 
development in other sectors. 
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WESTERN SAHARA 


The issue of sovereignty for Western Sahara remained 
unresolved in 2012. The territory, a desert area bordering 
the Atlantic Ocean between Mauritania and Morocco, was 
contested by Morocco and the Saharawi Arab Democratic 
Republic (SADR) and the Polisario Front (Popular Front for 
the Liberation of the Saguia el Hamra and Rio de Oro), an 
independence movement based in Tindouf, Algeria. Wester 
Sahara’s economy continued to be dependent on fishing, 
pastoral nomadism, and phosphate mining. 

In 2012, Western Sahara had the world’s longest conveyor 
belt at the Bou Craa phosphate mines. The Western Sahara 
phosphate rock was moved by the conveyor belt for a distance 
of more than 100 km to the Port of El Aalun. The raw phosphate 
rock was offloaded to cargo vessels for transport to various 
countries where the phosphate is used in fertilizer production 
(Western Sahara Resource Watch, 2012). 
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TABLE 1 
MOROCCO AND WESTERN SAHARA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity’ 
METALS 
Antimony, sodium antimonate“ 
Cobalt: 

Concentrates, gross weight 

Co content 

Metal” 

Copper: 

Concentrates, gross weight 
__Cu content, concentrates 
Gold 
Iron and steel: 

Iron ore: 

Gross weight 
Fe content (54%) 
Metal: 
Pig iron* 
Steel, crude 
Lead: 
Concentrate: 
Gross weight 
Pb content 
Cuprous matte, Pb content* 
Metal, refined: 
Primary 
Secondary‘ 
Total® 
Manganese ore, largely chemical-grade 
Mercury“ 
Nickel content of nickel sulfate 
Silver, Ag content kilograms 
Zinc concentrate: 
Gross weight 
Zn content 


kilograms 


INDUSTRIAL MINERALS 
Arsenic trioxide 
Barite, crude 
Cement, hydraulic 
Clays, crude: 
Bentonite 
Fuller's earth (smectite) 
Montmorillonite (ghassoul) 
Fel 
Fertilizers 
Fluorspar, acid-grade 
Phosphate rock: 
Gross weight” thousand metric tons 
P,Q, content do. 


Phosphoric acid do. 

Pyrophyllite 

Salt:° 
Rock 
Marine _ 

__Total 


Strontium minerals, celestite® 


thousand metric tons 


thousand metric tons 


Sulfuric acid©§ 
Tale ae 2 
See footnotes at end of table. 
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2008 
500 


20,200 
1,717 
1,791 


21,100 
3,055 
587 


22,900 
12,366 


15,000 
478,000 


50,000 
33,477 
600 


38,000 
3,000 
41,000 
102,285 
10 

100 
201,195 


161,500 
80,747 


8,000 
725,060 
14,047 


50,125 
140,875 
1,000 
28,000 
2,400 
56,724 


24,861 
8,000 
2,800 

25,800 


225,000 
16,000 
241,000 
2,600 
9,500 
900 


2009 
400 


26,100 
1,600 
1,600 


42,100 
12,615 
600 


30,500 
16,470 


15,000 
479,000 


47,800 
27,000 
600 


36,000 
3,000 
39,000 
51,788 
10 

100 
235,301 


88,400 
44,199 


8,655 
586,937 
14,519 


84,097 
132,110 
928 
28,000 
2,520 
69,091 


18,307 
6,000 
3,077 

33,400 


240,000 
16,500 
256,500 
2,500 
9,500 
200 


2010 
400 


31,095 
3,130 
1,545 


43,300 
12,690 
650 


44,665 
24,119 


15,000 
455,000 


46,373 
32,461 
600 


38,237 
3,000 
41,200 
75,614 
10 

317 
243,000 


87,360 
43,680 


13,731 
572,429 
14,000 


110,700 
82,570 
1,186 
3,713 
75,380 


26,603 
8,500 
3,999 

27,066 


503,351 
20,000 
523,351 
2,500 
9,500 


2011 
400 


21,587 
2,159 
1,788 


42,975 
12,893 
520 


78,926 
42,620 


15,000 
460,000 


43,821 
30,675 
480 


36,469 
3 000 
39,500 


49,811 ° 


9 
217 
186,000 


90,129 
45,065 


8,154 
769,504 
14,000 


97,071 
103,682 
1,419 


43,889 ° 


4,350 
79,207 


28,052 
9,200 
4,888 
5,129 


720,814 
25,000 
745,814 
2,500 
9,500 
5,129 


2012° 


450 


21,000 
2,000 


1,314° 


43,000 
12,000 
500 


80,000 
44,000 


15,000 
475,000 


44,000 
30,000 
500 


225 
200,000 


92,000 
46,000 


7,000 
800,000 
14,500 


100,000 
100,000 
1,500 
45,000 
4,500 
80,000 


28,000 
9,000 
5,000 
5,200 


700,000 
25,000 
725,000 
2,500 
10,000 
5,000 
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TABLE 1—Continued 
MOROCCO AND WESTERN SAHARA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012° 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural® million cubic meters 50 60 60 60 50 
Petroleum: 

Crude thousand 42-gallon barrels 1,573 1,575 1,575 1,500 1,600 

Refinery products: 
Liquefied petroleum gas do. 1,971 ° 1,241 * 402 ' 500 "*° 1,000 
Gasoline do. 3,434 2,664 ‘ 2,811 ' 3,000 **° 3,000 
Jet fuel do. 2,096 2,054 ‘ 3,249 * 3,000 "* 3,000 
Distillate fuel oil do. 13,554 ° 10,329 * 16,827 ' 14,000 °° 14,000 
Residual fuel oil do. 12,520 * 10,366 * 11,315 ° 12,000 "* 12,000 
Other do. 7,735 ° 6,023 ° 13,396 * 12,000 "*° 12,000 
Total do. 41,310 32,677 48,000 44,500 "° 45,000 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. Do. Ditto. -- Zero. 

'Table includes data available through August 31, 2013. 

"In addition to the commodities listed, gypsum, perlite, and a variety of crude construction materials are produced, but information is inadequate to make 
reliable estimates of output. 

*Reported figure. 

‘Cobalt electrowon from cobalt concentrates and tailings from the Bou-Azzer Mine. 


*May include production from Western Sahara. 
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TABLE 2 


(Metric tons unless otherwise specified) 


MOROCCO AND WESTERN SAHARA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


Annual 
Country and commodity Major operating companies and major equity owners Location of main facilities capacity 
MOROCCO - 
Arsenic trioxide Compagnie de Tifnout Tighanimine Managem S.A. (CTT Managem) Guemassa, Marrakech 10,000 
(Managem S.A., 55.2%, and Société Metallurgique d'Imiter, 20%) 
Barite Central d'Achat et de Développement de la Région Miniére du Errachidia, Figuig, and 16,000 
Tafilalet et de Figuig (CADETAF) (artisanal miners) Ouarzazate 
Do. Compagnie Marocaine des Barytes (COMABAR) [Norbar Tlet Ighoud, Safi 160,000 
Minerals AS, 55%, and Office National des Hydrocarbures et des 
Mines (ONHYM), 45%] 

Do. do. Zelmou, Figuig 110,000 

Do. Société Nord Africaine de Recherches et d'Exploitation Seksaoua, Marakech 120,000 

des Mines d'Argana (SNAREMA) 

Do. Société Nouvelle Union des Metaux Maroc (SNUMM) Jbel Abdellah, Errachidia 12,000 
Barite, chemical grade Société Nord Africaine de Recherches et d'Exploitation Argana 30,000 

des Mines d'Argana (SNAREMA) 
Bentonite Société Miniere Bentonite d'Afarha S.A. [Grupo Tolsa, 80%, Aferha 9,200 

and Office National des Hydrocarbures et des 
Mines (ONHYM), 20%} 

Société d'Exploitation des Mines du Rif (SEFERIF) Bou Hoed, near Ouixane 15,000 
[Office National des Hydrocarbures et des Mines (ONHYM), 100%] 

Compagnie Marocaine des Barytes (COMABAR) Azzouzet-Tidiennit 5,000 
[Norbar Minerals AS, 55%, and Office National des Hydrocarbures 
et des Mines (ONHYM), 45%] 

Do. North African Industria! Minerals Exploration S.A.R.L. (S&B Group) Trebia Mine NA 
Celestite Société Karia Mines Jbel Kifane, Taounate NA 
Cement, portland Asment de Temara (Cimentos de Portugal S.A., 57.4%) Kiln and mill at Temara 845,000 

Do. Société Lafarge Ciments S.A. (Lafarge Maroc, 69.2%) Douar Laaouameur kiln and 2,000,000 

mill south of Casablanca ee ek 

Do. do. Cadem clinker mill at Meknes 1,000,000 

do. Tamuda kiln and mill, Tetouan 800,000 

Do. do. Kiln and mill at Tangier 250,000 

Do Société Holcim (Maroc) S.A. (Holcim AG., 51%) Kiln and mill at Oujda 1,000,000 

Do. do. Settat kiln and mill 1,700,000 

Do. do. Fes, Ras El Ma kiln and mill 1,200,000 

Do, do. Fes, Doukkarat clinker mill 600,000 
_ Do. do. Nador clinker mill 400,000 

Do. Ciments du Maroc S.A. (CIMAR) (Italcementi Group, 58.3%) Kiln and mill at Agadir 1,220,000 
_Do. do. Kiln and mill at Marrakech 1,300,000 

Do. do. Kiln and mill at Safi 850,000 
_Do. ee: eee Laayoune clinker mill 350,000 
Clay Société du Ghassoul et de ses Derives SEFRIOUI SA Tamdafelt NA 
_Do. Antonio Reyes Mines S.A. Haddou Ammar, Nador © NA 
Coal, anthracite Charbonnages du Maroc [Bureau de Recherches de Participations Jerada 650,000 

Miniéres (BRPM), 98.89%] 
Cobalt: 

Ore, gross weight Compagnie de Tifnout Tighanimine Managem S.A. (CTT Managem) Bou-Azzer Mine, 33 kilometers 210,000 
estes, [Société National d'Investissement, 81.75%] south ofOuarzazate 
_ Metal do. Guemassa, Marrakech 2,500 
Copper, concentrate Société Miniére de Bou Gaffer (SOMIFER) [Office National des Bleida 50,000 

Hydrocarbures et des Mines (ONHYM), 34.2%, 
_ Société Metallurgique d'Imiter, 36%; Managem S.A., 7.6%] dee ee eee 8 eee 

Do. Compagnie Miniére de Guemassa (CMG) [Managem S.A., 74%, Douar Hajar Mine, Guemassa, 18,000 

Office National des Hydrocarbures et des Mines (ONHYM), Marrakech 
23.08%] ee 

Do. Société de Développement du Cuivre de ]'Anti-Atlas (SODECAT) Tiouit 4,500 

- [Office National des Hydrocarbons et des Mines (ONHYM), 100%] 
See footnotes at end of table. 
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TABLE 2—Continued 


MOROCCO AND WESTERN SAHARA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Country and commodity Major operating companies and major equity owners Location of main facilities capacity 
MOROCCO—Continued 
Fluorspar, concentrate Société Anonyme d'Entreprises Miniéres (SAMINE) El Hammam, Khémisset 120,000 
(Managem S.A., 58%, and Société Metallurgique d'Imiter, 42%) 
Gold Akka Gold Mining Company [Managem S.A., 70%, and Office National _Iourim, Tiznit 3 
des Hydrocarbures et des Mines (ONHYM), 16.07%] 
Iron ore million metric tons Société d'Exploitation des Mines du Rif (SEFERIF) Bouhoua, Nador 12 
[Office National des Hydrocarbures et des Mines (ONHYM), 100%] 
Concentrate Compagnie Miniére de Guemassa (CMG) [Managem S.A., 74%, and Douar Hajar Mine, Guemassa 29,900 
Bureau de Recherches de Participations Miniéres (BRPM), 23.08%] 
Do. Compagnie Miniére de Touissit (CMT) (Emerging Capital Partners, 50%, Touissit, Jerada 73,000 
and Truffle Capital, 50%) 
Metal! Société des Fonderies de Plomb de Zellidja (SFPZ) Oued El Heimer 70,000 
(Zellidja S.A., 50.4%) 
Manganese, concentrate Société Anonyme Chérifienne d'Etudes Miniéres (SACEM) Imini, Ouarzazate 14,000 
{Bureau de Recherches de Participations Miniéres (BRPM), 43%, and 
Compagnie Miniére de l'Ogooué SA (COMILOG), 30%] 
Petroleum, refinery thousand Société Anonyme Marocaine de I'Industrie du Raffinage (SAMIR) Mohammedia 47,000 
products 42-gallon barrels (Group Corral Petroleum, 64.7%, and general public, 35.3%) 
Do. do. do. Sidi Kacem 9,500 
Phosphate rock Office Chérifien des Phosphates (OCP) (Government, 100% ) Sidi Daoui Mine, Khouribga 10,000,000 
mining center 
Do. do. Mera El Arech Mine, 6,000,000 
Khouribga mining center 
Do. do. Bengueérir open pit mine, 4,000,000 
Gantour mining center 
Do. do. Youssoufia underground 3,000,000 
mine, Gantour mining center 
Do. do. Sidi Chennane Mine, Khouribga —_ 2,000,000 
mining center 
Phosphoric acid, P,O, content Indio Maroc Phosphore S.A. [Office Chérifien des Phosphates (OCP), Jorf Lasfar 330,000 
50%, and K.K. Birla Group, 50%} 
Do. Office Chérifien des Phosphates (OCP) Maroc Chimie I and I], Safi 270,000 
Do. do. Maroc Phosphore | and I, Safi 1,100,000 
Do. do. Maroc Phosphore III and IV, 1,400,000 
Jorf Lasfar 
Phosphoric acid (purified), Euro-Maroc Phosphore Co. [Office Chérifien des Phosphates (OCP), Jorf Lasfar’ 120,000 
P,Q, content 33%; Société Chimique Prayon-Rupel, 33%; 
Chemische Frabrik Budenheim KG, 33%] 
Salt: 
Rock Société de Sel de Mohammedia (SSM) [Office National des Ain Tekki, Mohammedia 226,500 
Hydrocarbures et des Mines (ONHYM), 100%] 
Marine Société Chérifienne des Sels (SCS) [Government, 50%, Lac Zima, Safi 30,000 
and Société Nouvelle des Salins du Sine Saloum (SNSSS), 50%] 
Silver, ore thousand Société Metallurgique d'Imiter (SMI) (Managem S.A., 75.72%, and Imiter and Igoudrane Mines, 800 
metric tons general public, 24.28%) Imiter 
Do. Maya Gold and Silver Inc. (Maya Gold and Silver Inc., 85%, and Zgounder Mine, south of NA 
Office National des Hydrocarbures et des Mines (ONHYM), 15%) Marrakech 
Steel products: 
Bars and sections Société Nationale de Sidérurgie (Sonasid) (general public, Jorf Lasfar 300,000 
31.14%; Société Nationale d'Ivestissement S.A., 21.07%; 
Axa Assurances Maroc, 8.53%; Aceralia Redendos, 8.5%) 
Rebar and wire rod Univers Acier S.A. Casablanca 1,000,000 
Do. do. do. 80,000 
Cold-rolled sheet Maghreb Steel S.A. do. 250,000 


See footnotes at end of table. 
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TABLE 2—Continued 


MOROCCO AND WESTERN SAHARA: STRUCTURE OF THE MINERAL INDUSTRIES IN 2012 


(Metric tons unless otherwise specified) 


LJ Country and commodity Major operating companies and major equity owners 
| MOROCCO—Continued 
@  Talcand pyrophyllite: 
____ Pyrophyllite Société Industrie Miniére Marocaine (IMM) 

Tale Société Zenaga 
_ Do. do. 

Zinc, concentrate Compagnie Miniére de Guemassa (CMG) [Managem S.A., 

_ 74%, and Office National des Hydrocarbures et des Mines 
cs (ONHYM), 23.08%] 
__ Do do. 

Do. Société des Mines de Tennous (SOMITE) 
__ _Do. Société Mineral et Substances 

WESTERN SAHARA 

_ Phosphate rock Phosphates de Bou Craa S.A. [Office Chérifien des Phosphates 


(OCP), 65%] 
Do., do. Ditto. NA Not available. 


'Société des Fonderies de Plomb de Zellidja also refines silver and produces copper matte and sodium antimonate. 


Location of main facilities 


Khenifra 

Tinjdad, Errachidia 
Taliouine, Ouarzazate 

Douar Hajar Mine, Guemassa 


Draa Sfar 
Aguerd N'Tazoult, Azilal 
Lalla Mimouna, Taza 


Open pit mine, Bou Craa 
mining center 


7A second purified phosphoric acid plant with a capacity of 120,000 metric tons per year was under construction in 2012. 


ae 
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Annual 
capacity 


NA 
NA 
NA 
170,000 


NA 
NA 
NA 


2,000,000 
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THE MINERAL INDUSTRY OF MOZAMBIQUE 
By Thomas R. Yager 


In 2012, Mozambique’s share of world ilmenite production 
was about 6%; zircon, 3%, and aluminum, 1%. The country also 
played a significant role in the world’s production of tantalum. 
Mozambique reportedly was the world’s leading producer of 
ruby in 2012. Other domestically significant mineral processing 
operations included cement and natural gas. Mozambique was 
not a globally significant consumer of minerals or mineral fuels 
(Pardieu and Chauvire, 2012; Bedinger, 2013; Bray, 2013; 
Loferski, 2013; Papp, 2013). 


Minerals in the National Economy 


The manufacturing sector accounted for 12% of the gross 
domestic product in 2012, and the mining and quarrying sector, 
1.7%. The value of output in the mining and quarrying sector 
increased by 40.7% in 2012. In 2012, national exports were 
valued at $3.47 billion, of which aluminum accounted for 
31.5%; coal, 12.5%; ilmenite, rutile, and zircon, 7.3%; and 
natural gas, 4.9% (Bank of Mozambique, 2012, p. A-10; 2013, 
p. 74, 105-106). 


Production 


In 2012, the production of aquamarine increased by 880%; 
coal, by 656%; gold, by 60%; and cement, by 21%. Bentonite 
and diatomite output also increased sharply. The production of 
rutile decreased by 42%, and bauxite, by 19%. 


Structure of the Mineral Industry 


Most of Mozambique’s mining and mineral processing 
operations were privately owned, including the cement plants, 
the coal mines, the Marropino and the Muiane tantalum mines, 
the Moma mineral sands mine, and the Mozal aluminum 
smelter. The Government held a 30% interest in the Temane 
gas project through Empresa Nacional de Hidrocarbonetos E.P. 
Artisanal miners produced gold and gemstones (table 2). 


Commodity Review 


Metals 


Aluminum.—Mozambique was A frica’s second-ranked 
producer of aluminum after South Africa. The Mozal aluminum 
smelter, which used alumina imported from Western Australia 
as raw material, produced 564,000 metric tons (t) in 2012 
compared with 562,000 t in 2011. Aluminum exports were 
valued at $1.09 billion in 2012 compared with $1.36 billion 
in 2011. Most of the decrease in the value of exports was 
attnbutable to lower aluminum prices (BHP Billiton Ltd., 2012, 
p. 6; 2013, p. 6; Bank of Mozambique, 2013, p. 105). 

Gold.—In September 2012, Pan African Resources plc of the 
United Kingdom announced plans to sell its Manica project to 
Auroch Minerals NL of Australia. Contained gold resources at 
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Manica were estimated to be about 93,000 kilograms (kg). Gold 
One Ltd. of South Africa explored for gold at Tulo (Wait, 2012). 
Iron Ore and Vanadium.—In 2012, Baobab Resources plc 
of the United Kingdom was engaged in a prefeasibility study on 

a new mine located north of Tete, which is the capital of Tete 
Province. Titaniferous-vanadiferous magnetite from the mine 
was expected to be smelted into pig iron and ferrovanadium. 
For the estimated 37-year life of the mine, planned production 
was | million metric tons per year (Mt/yr) of pig iron and 
3,200 metric tons per year (t/yr) of ferrovanadium. The 
prefeasibility study was likely to be completed by February 
2013, after which Baobab planned to complete a feasibility 
study in 2014. Depending on the results of the studies, the 
construction of the project could require an additional 2 years to 
complete. Production was expected to ramp up to full capacity 
between mid-2016 and early 2017 (Alink, 2012; Baobab 
Resources plc, 2013). 

Baobab and joint-venture partner North River Resources 
ple of the United Kingdom engaged in exploration at the 
Monte Muande magnetite and phosphate project in 2012. The 
companies hoped to identify resources of between 200 and 
250 million metric tons (Mt) (Baobab Resources plc, 2013). 

Niobium and Tantalum.—lIn 2012, Noventa Ltd. of the 
United Kingdom produced 24,918 kg of tantalum pentoxide 
(Ta,O,) in concentrate at the Marropino niobium and tantalum 
mine. The Ta,O, content of concentrate produced at Marropino 
was about 25%. In May, Noventa started production at its new 
processing plant, which had a capacity of 270,000 kilograms 
per year (kg/yr) of Ta,O,. The commissioning of the plant was 
delayed in early 2012 by inclement weather. Production was 
constrained by low ore grades, power supply disruptions, and 
problems with the design of the new plant. Noventa planned to 
ramp up production at the new plant to full capacity in the third 
quarter of 2013 (Noventa Ltd., 2012a; 2012b, p. 5-6; 2013). 

Noventa planned to update its estimate of resources at the 
Morrua Mine in February 2013. The company planned to 
complete a prefeasibility study on reopening Morrua, which was 
shut down during the 1980s, by the end of the first half of 2013 
(Noventa Ltd., 2012a). 

On February 29, 2012, Pacific Wildcat Resources Corp. 
(PAW) of Canada announced the commissioning of its 
secondary processing plant, which upgraded concentrates 
produced in the primary plant, at the Muiane Mine. 

PAW planned initial production of between 16,000 and 

34,000 kg/yr of Ta,O, in concentrate. Indicated resources at 
Muaine were 1.4 Mt at a grade of 250 grams per metric ton 
Ta,O,. At yearend, the company was seeking a buyer for Muiane 
(Pacific Wildcat Resources Corp., 2012; Rare Earth Elements 
Letter International, 2012). 

Titanium and Zirconium.—Kenmare Resources plc of 
Ireland produced ilmenite, rutile, and zircon at the Moma 
Mine. In 2012, itImenite concentrate production decreased to 
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574,500 t from 636,800 t in 2011 because of power supply 
disruptions resulting from the rainy season and lower ore grades. 
Zircon production increased to 46,900 t in 2012 from 43,600 t in 
2011 because of the reprocessing of stockpiles. Rutile output 
remained below planned levels. Kenmare was engaged in the 
expansion of its capacity to 1.2 Mt/yr of ilmenite, 75,000 t/yr of 
zircon, and 21,000 t/yr of rutile in 2012. The company planned 
to complete the expansion and to ramp up production to full 
capacity in 2013. Reserves at Moma were estimated to be 

842 Mt at grades of 3% ilmenite, 0.2% zircon, and 0.061% rutile 
(Globe Metals & Mining Ltd., 2012b; Kenmare Resources plc, 
2013, p. 2, 7, 8, 14, 81). 

Depending on favorable results of its prefeasibility and 
feasibility studies, Baobab could start production of a 
titanium-containing slag byproduct at the Tete project by 2016. 
The byproduct of the pig iron process was expected to be 
used in road construction or by the cement industry (Baobab 
Resources plc, 2013). 

In May 2011, Pathfinder Minerals plc of the United Kingdom 
released the results of a scoping study on the Moebase/Naburi 
project. Pathfinder was considering the development of a new 
mine that could produce 1.24 Mt/yr of ilmenite, 65,000 t/yr of 
zircon, and 24,000 t/yr of rutile. Capital costs of the project 
were estimated to be $533 million. In late 2012, the company 
was engaged in an ownership dispute with J.V. Consultores 
Internacionais regarding the Moebase/Naburi project (Mining 
Journal, 2011; Pathfinder Minerals plc, 2012). 


Industrial Minerals 


Cement.—Cimentos de Portugal, SGPS, SA (Cimpor) 
produced cement at four plants in Dondo, Matola, and Nacala, 
which had a combined capacity of about 2 Mt/yr. Cimpor 
planned to increase its clinker-grinding capacity at Dondo 
to 715,000 t/yr from 240,000 t/yr by the second half of 2013 
(table 2; International Cement Review, 2011; Cimentos de 
Portugal, SGPS, SA, 2013, p. 17, 31). 

In 2012, several Chinese companies were engaged in the 
construction of new cement plants in Mozambique. China 
International Fund was building a new plant at Salamanga with 
a capacity of 800,000 t/yr; GS Cimento’s 550,000-t/yr-capacity 
plant at Maputo was under construction; and Africa Great Wall 
Cement Manufacturer Lda. planned to complete a new plant in 
the Magude District with a capacity of 500,000 t/yr by yearend 
(International Cement Review, 2012). 

Consolidated General Minerals plc (CGM) of the United 
Kingdom was planning to build a new cement plant at Beira 
with a capacity of 800,000 t/yr. Depending on financing and the 
approval of the plant’s environmental license, CGM could start 
production in December 2013 (Consolidated General Minerals 
plc, 2012; International Cement Review, 2012). 

National cement consumption increased to an estimated 
1.76 Mt in 2012 from 1.25 Mt in 2011. Cimpor’s market 
share was about 67% in 2012 compared with 78% in 2011 
(Cimentos de Portugal, SGPS, SA, 2013, p. 31). 

Fluorspar and Rare Earths.—Monazite, which is a 
phosphate mineral containing rare-earth elements, was found at 
the Moma Mine. Heavy sands reserves at Moma were estimated 
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to be 842 Mt at a grade of 0.02% monazite. Kenmare completed 
a study on recovering monazite from mine tailings in 2012; 

the project was on hold at yearend because of plans to focus 

on expanding ilmenite, rutile, and zircon production capacity 
(Kenmare Resources plc, 2013, p. 8). 

Construction aggregate was mined at Xiluvo, which had 
a niobium- and rare-earth-enriched carbonatite deposit. 
Southern Crown Resources Ltd. of Australia had a joint-venture 
agreement with the owners of the mining permit for the rights 
to the rare-earth elements. In November 2011, Southern Crown 
estimated that resources at Xiluvo were 1.1 Mt at a grade of 
2.05% rare-earth oxides. Galileo Resources Ltd. of South Affica 
acquired a 50% interest in Xiluvo in 2012 (Southern Crown 
Resources Ltd., 2011). 

Globe Metals & Mining Ltd. engaged in exploration at 
the Mount Muambe fluorite and rare-earths deposit in 2012. 
Mount Muambe is a carbonatite deposit located 20 kilometers 
(km) southeast of the Moatize coal property in Tete Province. 
In early 2012, Globe estimated that resources were 1.6 Mt at 
a grade of 19% fluorite. Globe also explored for rare earths 
(Globe Metals & Mining Ltd., 201 2a, p. 1). 

Gemstones.—Gem-quality ruby was found in eluvial and 
primary deposits in Niassa Province and at Montepuez in Cabo 
Delgado Province. The Government shut down artisanal mining 
operations in Niassa in 2009; artisanal miners continued to 
produce every year during the rainy season when enforcement 
was much more difficult (Pardieu and Chauvire, 2012). 

The Montepuez deposit was discovered in May 2009; Mwiniti 
Lda. was granted the license for Montepuez shortly after the 
discovery. In 2011, Mwiriti and Gemfields plc of the United 
Kingdom formed the joint-venture company Montepuez Ruby 
Mining (MRM) to mine at Montepuez. MRM’s bulk sampling 
operations started in August 2012; ruby production amounted 
to 22 kg by yearend. Gemfields and Mwiriti planned to start 
large-scale production at Montepuez by the end of 2013 
(Gemfields plc, 2013, p. 6, 9). 

Artisanal miners accounted for most of the production at 
Montepuez; illegal mining operations continued on MRM’s 
concession from 2009 through 2012. Between June and 
September 2012, about 4,000 miners produced at Namujo/Torro, 
which was part of MRM’s concession. After being evicted, 
many artisanal miners moved to Nacaca, which was a newly 
discovered deposit located about 10 km southeast of MRM’s 
concession (Pardieu and Chauvire, 2012). 

In November 2011, Mozambique Gems Ltd. produced about 
300 kg of aquamarine at Mavuco in northern Mozambique, 
of which about 10 kg was gem quality. The aquamarine was 
mined from quartz-rich granitic pegamatites that were adjacent 
to alluvial copper-bearing tourmaline mines (Laurs, 2012). 
Garnet was produced at the mechanized Cuamba Mine. 

Other gemstones mined in Mozambique included amazonite, 
dumortierite, and topaz. 

Graphite.—The Ancuabe graphite mine in Cabo Delgado 
Province, which operated from 1994 to 1999, shut down 
because of high power costs and decreasing graphite prices. 

In 2012, AMG Advanced Metallurgical Group N.V. of the 
Netherlands purchased Graphit Kropfmuhl AG (GK) of 
Germany, which held Ancuabe. AMG received a 15-year mining 
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Jindal Steel & Power Ltd. of India started mining at its 
Changara project in western Tete Province in November 
2012. The company planned to increase production to 3 Mt/yr 
between early 2014 and early 2015; output could increase to 
10 Mt/yr in a subsequent phase of the project. Coking coal from 
Changara was expected to be consumed in Jindal’s steel plants 
in India, and thermal coal, at a new coal-fired power station 
in Mozambique with a capacity of 2,640 MW. Jindal had no 
shipping quota on the Sena railway at yearend; its production 
would be transported to Beira by trucks (Tex Report, The, 
2013a). 

In 2013, Talbot Group of Australia and its Japanese and 
Korean joint-venture partners planned to start development at 
produce 2 Mt/yr of phosphate rock at Evate (Globe Metals & the Revuboe project, which is adjacent to the Moatize Mine. 
aMining Ltd., 2012b). By 2014, mining was expected to start at Revuboe. Planned 
rl production was 5 Mt/yr of coking coal, which would be 
‘Mineral Fuels exported, including to Japan and the Republic of Korea. Anglo 
¥ American plc of the United Kingdom purchased Talbot’s share 
: Coal.—In September 2011, Vale started production at the in Revuboe in September 2012 (Tex Report, The, 2012b). 
Moatize Mine in Tete Province. The company produced 3.77 Mt In September 2012, Ncondezi Coal Company Ltd. of the 

of salable coal in 2012 compared with 617,000 t in 2011. Output British Virgin Islands completed tts feasibility study on a 
.,was expected to reach the full capacity of 8.5 Mt/yr of coking coal-fired power station; the feasibility study on a new mine 
“coal and 2.5 Mt/yr of thermal coal in 2013. Vale planned to was completed in December. Ncondezi Coal planned to start 
yincrease capacity to 22 Mt/yr of salable coal in 2014, of which construction on the mine and the 300-MW power station in 
417 Mt/yr would be coking coal and 5 Mt/yr would be thermal 2014; commissioning for the mine and power station were 
,coal. In November, Vale announced that its planned coal planned for 2016 and 2017, respectively. The power station was 
“exports for 2013 would be revised to 4.9 Mt because of capacity expected to consume about 1.2 Mt/yr of thermal coal. Ncondezi 
wconstraints on the Sena railway (Tex Report, The, 2012a, c; Coal planned to increase the capacity of the power station in 
,2013b). increments of 300 MW until reaching the final capacity of 
. In early 2012, Rio Tinto ple of the United Kingdom and its 1,800 MW by 2023. Thermal coal production would increase 
zjoint-venture partner Tata Steel Ltd. of India started production to 7.2 Mt/yr for consumption in the power station and between 
.,at the new Benga Mine, which is adjacent to the Moatize Mine. 1 and 3 Mt/yr for export. The estimated life of the mine was 
By yearend, output at Benga amounted to 710,000 t of salable 25 years (Ncondezi Coal Company Ltd., 2012). 
E coal. In the first stage of mining, production was likely to be Natural Gas.—Production of natural gas from the Pande 
, 1.6 Mt/yr of salable coking coal and 800,000 t/yr of salable and the Temane gasfields increased to an estimated 3.5 billion 
“ thermal coal. Rio Tinto and Tata planned to increase production cubic meters in 2012 from 3.44 billion cubic meters in 2011. 
,to 12 Mt/yr in the second stage of mining, of which 6 Mt/yr Sasol Ltd. of South Africa, which operated the project, exported 
would be salable coking coal for export, 4 Mt/yr would be most of its output through a pipeline to supply its South 
salable thermal coal for export, and 2 Mt/yr would be consumed African chemical plants. Natural gas exports were valued at 
ina new coal-fired power station near Tete. The second stage $170 million in 2012 compared with $153 million in 2011. 
wot mining was expected to start by 2015. Rio Tinto planned In 2012, Sasol and its joint-venture partner Shanduka Group 


‘license in early November; the company was conducting an 
lenvironmental impact assessment and a feasibility study on 
‘reopening Ancuabe. Depending on the results of the assessment 
Land the study, AMG could produce 6,000 t/yr of graphite 
(AMG Advanced Metallurgical Group N.V., 2012). 
t Syrah Resources Ltd. of Australia engaged in exploration 
4for graphite at Balama in northern Mozambique. The company 
thoped to identify resources of between 400 and 500 Mt ata 
ngrade of 10% graphite at Balama East and between 300 and 
2400 Mt at a grade of 11% at Balama West (Syrett, 2012). 
1 Phosphate Rock.—Vale S.A. of Brazil was engaged in a 
iprefeasibility study on a new phosphate mine at the Evate 
:deposit. Depending on the results of the study, Vale could 
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an initial capacity of between 500 and 600 MW at the power 
"station and to increase capacity to 2,000 MW (African Mining, 
2011; Tex Report, The, 2012b, 2013b). 

Rio Tinto also planned to develop the Zambeze coal project, 
"which was adjacent to the Benga project. The company planned 
, 10 start production at Zambeze in the first quarter of 2015. Rio 
” Tinto planned to increase run-of-mine production to 42 Mt/yr 
by 2019, of which 10 Mt/yr would be salable coking coal and 
‘ 6 Mt/yr would be salable thermal coal (Tex Report, The, 2012b). 

Beacon Hill Resources plc (BHR) of the United Kingdom 
operated the Minas Moatize Mine; the company started mining 


. ., coking coal in March 2012. By yearend, BHR planned to export 


if 
2 


" 


“ 100,000 t of coking coal. BHR planned to increase capacity at 
Minas Moatize to 2.35 Mt/yr of salable coal by late 2014, which 
included 920,000 t/yr of coking coal for export, 880,000 t/yr 

° of thermal coal for export, and 550,000 t/yr of thermal coal for 


: domestic consumption (Tex Report, The, 2012b). 
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of South Africa opened a temporary gas-fired power station 
at Ressano Garcia. Until its planned closure in July 2014, the 
plant was expected to supply South Africa and Mozambique 
with 92.5 MW and 15 MW of capacity, respectively 

(Bank of Mozambique, 2012, p. A10; 2013, p. 106; Energize, 
2012; Sasol Ltd., 2012, p. 46). 

In 2012, Anadarko Petroleum Corp. of the United States and 
its joint-venture partners revised their estimate of recoverable 
reserves at Offshore Area 1, which is located in the Rovuma 
basin. Reserves at Prosperidade in Area 1 were estimated to 
be between 481 billion cubic meters and 850 billion cubic 
meters, and at Golfinho-Atum, to be between 283 billion cubic 
meters and 850 billion cubic meters. Anadarko and its partners 
were considering the development of a liquefied natural gas 
(LNG) plant in Mozambique with a capacity of 10 Mt/yr (or 
13.8 billion cubic meters per year of natural gas) that would use 
natural gas from Offshore Area 1. The final investment decision 
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on the LNG plant was expected by the end of 2013; production 
could start in 2018 (Petroleum Economist, 201 2a, b). 

Eni S.p.A. of Italy and its joint-venture partners drilled the 
Mamba Northeast-2 well in Offshore Area 4. In August 2012, 
the companies estimated that natural gas in place in Area 4 was 
1.76 trillion cubic meters (Petroleum Economist, 2012b). 

Petroleum.—OILMOZ Investimentos e Participacoes Lda. 
of planned to start construction on a new petroleum products 
refinery at Nacala in mid-2013. The refinery was expected to 
have a capacity of 350,000 barrels per day (Mining Review 
Africa, 2012). 


Outlook 


The mineral industry of Mozambique is likely to have 
substantial growth in the near future. Growth is expected to be 
broadly based, with increased production of ilmenite, rutile, and 
zircon planned for 2013 and 2014; cement, for 2013 through 
2015; niobium and tantalum, for 2013 and 2014; natural gas, for 
2018 through 2020; and coal, for 2013 through 2023. A new iron 
ore and vanadium mine could open in 2016. Graphite production 
could also restart. 

The outlook for coal, gemstones, ilmenite, natural gas, 
niobium, rutile, tantalum, and zircon will likely depend 
heavily upon conditions in the world economy. The success of 
large-scale ruby mining operations depends on MRM’s ability 
to secure its concession. Recent ruby discoveries at Nacaca 
may reduce conflict between MRM and artisanal miners. 
Development of new coal mines will also likely depend on the 
expansion of the rail network. The Sena railway had a capacity 
of 6 Mt/yr; a new railway from the Tete coalfields to the Port 
of Nacala that passed through Malawi would be necessary to 
export the planned production from the new coal mines. The 
Government planned to complete the new railway by 2014. The 
development of new mines and related infrastructure could lead 
to increased consumption and production of local construction 
materials (Pardieu and Chauvire, 2012; Tex Report, The, 2012a). 
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TABLE 1 


MOZAMBIQUE: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012° 
Aluminum: 
_ Bauxite 5,443 3,612 8,556 10,352 8,352 ° 
Metal, refined 536,000 545,000 557,000 562,000 564,000 ° 
Beryl kilograms 7,600 45,100 56,700 57,800 58,000 
Cement, hydraulic" thousand metric tons 744 777 884 976 1,184 ° 
Clays: 
Bentonite: 
Crude 17,661 92,098 11,417 423 24,000 ° 
Processed 7 614 577 459 493 1,459 
Brick 80,000 ° 15,661 43,143 99,561 100,000 
Coal, bituminous 37,700 25,924 38,260 648,220 4,900,000 ? 
Diatomite ; . 379 213 123 48° 541 
Gemstones: 
Aquamarine kilograms 2,549 592 1,579 60 588 ° 
Dumortierite ; | 142 63 27 «58 58° 
Garnet va - kilograms 5,398 2,648 16,355 17,000 ° 17,000 ° 
Morganite® do. 7,274 4 2,600 ~ - - 
Tourmaline do. 34,165 6,078 14,669 26,279 26,000 
Gold’ 7 do. 298 511 106 mit 178° 
Natural gas million cubic meters 3,037 2,833 3,261 3,438 3,500 
Niobium (columbium) and tantalum, columbite-tantalite, 
ore and concentrate: 
Gross weight kilograms 395,646 404,668 55,054 139,145 140,000 
Nb content® do. 28,000 29,000 3,900 10,000 10,000 
Ta content do. 110,000 113,000 15,000 39,000 39,000 
Quartz . ——s : do. «157,254 140,600 707,411 838,684 840,000 
Salt, 1 marine® 110,000 110,000 120,000 ‘ 120,000 ‘ 130,000 
Sand 718,577 1,260,492 1,150,052 1,678,736 1,700,000 
Steel, semimanufactured = 21,000 ° 20,000 ° -- -- -- 
Stone: . = 
Granite* cubic meters 5,500 350 -- -- -- 
Gravel and crushed rock do. 115,524 2,942,830 824,316 951,069 950,000 
Limestone a 47,754 234,135 263,908 415,883 ' 420,000 
Marble: 4 
Block cubic meters 301 -- as 225,144 230,000 
Slab square meters 7,932 250 - -- © - 
Titanium: 
Ilmenite concentrate : 328,875 471,500 678,400 636,800 ° 574,500 ? 
Rutile concentrate 6,552 1,800 4,700 6,455 ‘ 3,713 
Zircon concentrate 32,985 21,100 37,100 43,600 46,900 : 


“Estimated; estimated data are rounded to no more than three significant digits. ‘Revised. do. Ditto. -- Zero. 


'Table includes data available through November 13, 2013. 


Other gemstones, such as ruby, were produced, but available information is insufficient to estimate production. 


Reported figure. 


*Reported cement sales by Cimentos de Mocambique SARL only. 


*Does not include unreported production; total output of gold was estimated to be roughly 600 to 900 kilograms per year. 
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Wait, Megan, 2012, Pan African sells Mozambique project to Australian firm: 
Mining Weekly, v. 18, no. 34, September 7-13, p. 18. 
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TABLE 2 
MOZAMBIQUE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity’ 

Aluminum Mozambique Aluminum SARL (BHP Billiton Ltd., 47%) Mozal smelter at Beluluane 563,000. 

Bauxite Mina Alumina Lda. Vila de Manica 12,000.° 

Bentonite Minerais Industriais de Mog¢ambique Lda Mine at Mufiane 30,000. 

Cement Cimentos de Mogambique SARL [Cimentos de Portugal, Plant at Matola 1,300,000. 

SGPS, SA (Cimpor), 82.46%] 

Do. do. Plant at Dondo 240,000. 

Do. do. Plant at Nacala 120,000. 

Do. Cimentos de Nacala S.A. [Cimentos de Portugal, SGPS, do. 350,000. 

: ____ SA (Cimpor), 100%) 

Coal, bituminous Vale S.A. Moatize Mine near Tete 11,000,000. 
Do. Jindal Steel & Power Ltd. Changara Mine in Tete Province 3,000,000. 
Do. Rio Tinto plc, 65%, and Tata Steel Ltd., 35% Benga Mine near Tete 2,400,000. 
Do. Beacon Hill Resources plc (BHR) Minas Moatize Mine near Tete 220,000. 

Diatomite _______ Diatomites de Mogambique Lda Diana quarry near Manica 4,800. 

Gemstones: 

Aquamarine kilograms Mozambique Gems Ltd. Mine near Mavuco 3,600.“ 

Garnet do. Sociedade Vision 2000 Lda Cuamba Mine 8,000.7 

Morganite do. Noventa Ltd. Mine at Marropino” 5,000.° 

Ruby do. Montepuez Ruby Mining (MRM) (Gemfields plc, 75%, | Montepuez Mine in Cabo Delgado 55.° 

and Mwiriti Lda., 25%) Province 
Do. do. Artisanal miners Nacaca Mine in Cabo Delgado NA. 
Province 
Do. do. do. M’sawize Mine in Niassa Province NA. 
Tourmaline do. do. 13 kilometers northeast of Mavuco’ 2,600.° 
Do. do. do. 3 kilometers northeast of Mavuco™ NA. 
Do. do. Mozambique Gems Ltd. Mine near Mavuco 1,200.° 
Do. do. Miranda Gems Hong Kong Ltd. do. NA. 
Gold do. Agrupamento Mineiro (joint venture of Companhia Manica District’ 720. 
Mineira de Gile and Metais de Mocambique) 

Do. do. Artisanal miners 32 : do. 600. 
Graphite AMG Advanced Metallurgical Group N.V. Mine at Ancuabe” 10,000. 
Marble, block cubic meters Marmonte Mocambique Quarry at Pemba® 1,500. 
Natural gas million cubic meters Sasol Ltd., 70%, and Empresa Nacional de Temane and Pande 4,780. 

Hidrocarbonetos, E.P., 30% 

Niobium (columbium) and Noventa Ltd. Mine at Marropino 270 TazOxg. 
tantalum, columbite-tantalite, 
ore and concentrate 

Do. Pacific Wildcat Resources Ltd. Mine at Muiane 34 Ta,Os. 

Steel, semimanufactured ArcelorMittal South Africa Ltd. Trem de Varao plant at Maputo” 35,000. 


Titanium Kenmare Resources plc Moma Mine in Nampula Province 800,000 ilmenite; 
14,000 rutile. 
Zirconium do. do. 50,000 zircon. 


“Estimated; estimated data are rounded to no more than three significant digits. Do., do. Ditto. NA Not available. 
' Abbreviations used in this table for commodities include the following: Ta,O;—tantalum oxide. 


*Gem-quality only. 
>Not operating at the end of 2012. 
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THE MINERAL INDUSTRY OF NAMIBIA 
By Omayra Bermudez-Lugo 


No ear | 


Diamond, fluorspar, and uranium continued to be the most 
__u significant mineral commodities to Namibia’s economy. In 
42012, although Namibia accounted for less than 2% of world 

=z rouge diamond production by weight (carats), it was ranked 
—— * second among the world’s top diamond producers in terms of 
=< = the value of production in dollars per carat, and sixth in terms 

” of the total value of diamond production. Namibia was also 
jy the fifth-ranked producer of uranium, producing about 7.7% of 
» 9 the world’s uranium in 2012. Metals produced in the country 


~ ‘t included arsenic, copper, gold, lead, manganese, silver, and zinc. 


Industrial minerals included cement, dolomite, granite, marble, 
salt, semiprecious stones, sulfur, and wollastonite (Kimberley 


2013). 
Minerals in the National Economy 


Based on data reported by the Namibia Statistics Agency, 
the Namibian economy grew by 5.0% in 2012 compared with 
3 \ arevised growth rate of 5.7% in 2011. The country’s nominal 
a3 gross domestic product (GDP) was estimated to be $16.8 billion 
; «% in 2012, and its per capita GDP was estimated to be $7,800. The 
1» 2012 slowdown in the economy was attributed in part to a 41% 
_ decrease in the number of construction projects in the electricity 
3 and water sectors and to a 9.2% decrease in the number of 
_— construction projects in the mineral sector. In 2012, the mineral 
_" sector accounted for 11.3% of the GDP compared with 8.2% 
_ in 2011. About 74% of the mineral sector’s contribution to the 
_ GDP was from diamond mining. The total number of people 
employed in the mineral sector in 2012, including temporary 
—z, employees and full-time contractors, was 13,548. About 22% of 
those permanently employed in the mineral sector worked for 
Namdeb Holdings (Pty.) Ltd.; 20%, for Réssing Uranium Ltd.; 
u+ and 10%, for Skorpion Mining Co. (Pty.) Ltd. and Namzinc 
st (Pty.) Ltd. (Chamber of Mines of Namibia, 2013, p. 2, 13; 
International Monetary Fund, 2013; Namibia Statistics Agency, 
2013a, p. 11, 21). 


Government Policies and Programs 


The Ministry of Mines and Energy and its Diamond Affairs, 
Energy, and Mining Directorates regulate Namibia’s mining and 
petroleum industries. The Ministry of Mines grants exploration 
and mining licenses for minerals in Namibia; compiles national 
exploration and mining databases; and develops exploration 
and mining policy and regulations. The Geological Survey 
of Namibia undertakes geologic mapping and research. The 
Ministry of Trade and Industry is responsible for regulating 
manufacturing activity, which includes mineral beneficiation, 
the production of cement, and the processing of semiprecious 
stones. The Ministry of Trade and Industry also promotes the 


development of Namibia’s mineral resources. As of yearend 2012, 
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Process Certification Scheme, 2013; World Nuclear Association, 


the Government of Namibia had not enacted its proposed new 
mineral policy legislation with regard to the mining of strategic 
minerals. In 2011, the Government had announced that it would 
draft legislation to allow state-owned company Epangelo 
Mining Co. (Pty) Ltd. to gain greater participation in projects 
involving the mining of strategic minerals. Minerals under 
consideration to be designated as strategic included coal, copper, 
diamond, gold, rare-earth minerals, and urantum (Chamber of 
Mines of Namibia, 2013, p. 7). 


Production 


Production of most metals, including copper concentrate 
(69.9%), gold (12.1%), lead concentrate (11.3%), and zinc 
concentrate (5.7%), increased in 2012. The significant increase 
in copper concentrate production was the result of the ramping 
up of operations at the Otjihase Mine. Cement production 
increased by 28.6% to 501,000 metric tons (t), and production 
of diamond increased by 29.7% to 1.6 million carats. Fluorspar 
production decreased by 20% owing mostly to the depletion 
of medium-grade ores at the Okorusu Mine and to delays in 
the commissioning of the mine’s new dense media separation 
plant. Production of copper blister decreased during the year 
owing to the temporary shutdown of the Tsumeb smelter’s 
Ausmelt furnace. The Chamber of Mines of Namibia reported 
that manganese operations in the country had been put ona 
care-and-maintenance status in 2012 and that restarting of 
operations was dependent on recovery of the manganese market. 
Manganese production data in 2012 was based on trade data 
reported by the International Manganese Institute (Chamber of 
Mines of Namibia, 2013, p. 46-47). Data on mineral production 
are in table 1. 


Structure of the Mineral Industry 


Table 2 is a list of major mineral industry facilities. 
Mineral Trade 


The Namibia Statistics Agency reported that diamond, gold, 
precious and semiprecious stones, and silver exports as a whole 
accounted for the majority (29%) of Namibia’s total exports in 
2012; mineral ores, slag, and ash exports, for about 18%; zinc 
and products containing zinc, 5.4%; and copper and products 
containing copper, 3.7%. Namibia’s exports to the United States 
were valued at $231 million' compared with $436 million 
in 2011. Nuclear fuel materials accounted for 44.5% 

($103 million) of these exports in terms of value, and diamond 
accounted for about 50.8% ($117 million). Imports from the 
United States were valued at $184.6 million in 2012 compared 


'Where necessary, values have been converted from Namibian dollars 
(NAD) to U.S. dollars at the rate of NAD8.5=US$1.00. 
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with about $137 million in 2011; these included $27.8 million 
in fuel oil, $11.8 million in diamond, $6.7 million in excavating 
machinery, $3.1 million in nonmetallic minerals, $2.6 million in 
drilling and oilfield equipment, $111,000 in petroleum products, 
and $89,000 in specialized mining equipment (U.S. Census 
Bureau, 2013a, b; Namibia Statistics Agency, 2013b, p. 6—7). 


Commodity Review 
Metals 


Copper.—Copper concentrates in Namibia were produced 
at the Matchless and the Otjihase copper mines by Ongopolo 
Mining Ltd. (OML). OML was owned by London-based 
Weatherly International plc (97.5%) and Labour Investment 
Holdings (LIH) (2.5%), which was a Namibian company. LIH, 
which was the investment company of the National Union 
of Namibian Workers, acquired its minority interest in the 
Matchless Mine and the Otjihase Mine in September 2011 at a 
cost of $900,000. All production of copper concentrates from 
these two mines was now being exported to China for smelting 
and refining. Prior to 2012, production of copper concentrates 
from these two mines was smelted at Namibia’s Tsumeb 
smelter (Chamber of Mines of Namibia, 2013, p. 69; Weatherly 
International plc, 2013, p. 3). 

Weatherly also held interest in the Tschudi copper project 
for which it completed a feasibility study in December 2012. 
Based on the results of the study, the company planned to 
produce 17,000 metric tons per year (t/yr) of copper cathodes 
during a period of 1] years beginning in the third quarter of 
2014. The mineralization of the Tschudi deposits reportedly 
consisted of a mix of oxide and sulfide minerals hosted in 
sandstone; the dominant copper-bearing minerals were azurite, 
bornite, chalcocite, covellite, and malachite. Once in operation, 
the mine was expected to employ about 500 people. Sulfuric 
acid to process copper ore from the Tschudi Mine was to be 
sourced from the Tsumeb smelter. Copper concentrate would 
then be transported by truck to the Tsumeb railway, and from 
there to the deepwater Walvis Bay Port for export. As of 
yearend, the company was in the process of completing its 
financing arrangements and environmental obligations for the 
project, which it expected to finalize by early 2013 (Weatherly 
International plc, 2012a, b; Chamber of Mines of Namibia, 
2013, p. 7, 12). 

Plans to reopen the Kombat copper mine, which had formerly 
been owned by Weatherly through its subsidiary OML, were 
also underway. The Kombat Mine was closed in 2008 as a result 
of flooding caused by the irregular supply of electricity from 
NamPower. The continuous decline in copper prices during 
2008 and 2009 had forced the company to place the mine on 
care-and-maintenance status in 2009. The Kombat Mine was 
eventually sold to Grove Mining Namibia (Pty) Ltd. in May 
2010 for $3.2 million. In 2011, Pan Terra Industries Inc. of 
Canada, which changed its name to Kombat Copper Inc. in April 
2012, acquired a majority interest in the mine. Kombat Copper 
planned to complete a diamond-drilling program for the Kombat 
Mine in 2013 (Kombat Copper Inc., 2012; Pan Terra Industries 
Inc., 2012; Weatherly International plc, 2013, p. 42). 
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During the second quarter of 2012, the Government ordered 
Namibia Custom Smelters (Pty.) Ltd., which was 100% owned 
by Dundee Precious Metals Inc. of Canada, to reduce the feed 
to the Tsumeb smelter by one-half until a project to capture 
gas emissions from the Ausmelt furnace was completed. After 
installing a new gas filtration system during the first half of 
2012, the company was authorized to increase production at 
the smelter to 75% of capacity in July. The Tsumeb smelter 
processed arsenic- and lead-bearing copper concentrates to 
produce blister copper (98.5% copper) and arsenic trioxide. 
About one-half of the concentrates processed by the smelter in 
2012 came from Dundee’s Chelopech Mine in Bulgaria (Dundee 
Precious Metals Inc., 2013, p. 55). 

Dundee was also in the process of constructing a sulfuric 
acid plant, which was expected to produce between 230,000 
and 320,000 t/yr of sulfuric acid and to be completed by the 
third quarter of 2014. The sulfuric acid would be produced 
from the processing of sulfur dioxide gas emissions released at 
the Tsumeb smelter. Part of the sulfuric acid produced would 
be shipped by rail to Rio Tinto plc’s Réssing uranium mine in 
Namibia. Rio Tinto and Dundee were in the process of finalizing 
the details of a long-term sulfuric acid purchasing agreement, 
which they expected to complete by the first quarter of 2013 
(Dundee Precious Metals Inc., 2012a, b). 

Gold.—AngloGold Ashanti Ltd. of South Africa through 
its subsidiary AngloGold Namibia (Pty) Ltd. operated the 
Navachab Mine, which was the only industrial gold operation 
in Namibia. The mine was located near the town of Karibib 
about 170 kilometers (km) northwest of the capital city of 
Windhoek. Production at Navachab increased by 12% during 
the year to 2,300 kilograms (kg) of gold (reported as 74,000 troy 
ounces) from 2,050 kg of gold (reported as 66,000 troy 
ounces) produced in 2011. AngloGold attributed the increase 
in production in part to the mining of higher grade ore. The 
mine employed a total of 953 people. Mineral reserves were 
estimated by AngloGold to be 63,000 kg (contained gold), and 
the remaining mine life was projected to be about 24 years. The 
company completed a prefeasibility study for Navachab in 2012 
to evaluate the potential to expand and optimize production and 
was in the process of evaluating the results (AngloGold Ashanti 
Ltd., 2013). 

Canada-based B2Gold Corp. was granted a 20-year mining 
license for the development of the Otjikoto gold mine. B2Gold 
held a 92% interest in the project in partnership with EVI Gold 
(Pty) Ltd. of Namibia, which held the remaining 8% interest in 
the project. The mine was expected to be commissioned in the 
fourth quarter of 2014 and to produce about 3,100 kilograms per 
year (kg/yr) during a mine life of 10 years. The Otjikoto project 
is located about 300 km north of Windhoek (B2Gold Corp., 
2012). 

Lead and Zine.—Switzerland-based Glencore International 
plc acquired majority interest (80%) in the Rosh Pinah 
underground lead and zinc mine in June 2012. The mine 
produced a total of 94,303 t of zinc concentrate and 
17,557 t of lead concentrate during the year and employed 
611 people. Exploration activities at the mine in 2012 included 
14,567 meters (m) of primary and secondary exploration 
drilling and 7,770 m of delineation drilling. Glencore planned 
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to increase the run-of-mine production to 1 million metric tons 
per year (Mt/yr) from the mine’s current run-of-mine capacity 
of 680,000 t/yr (Chamber of Mines of Namibia, 2013, p. 11; 
Glencore International plc, 2013, p. 53, 74). 

Skorpion Zinc (Pty) Ltd. produced high-grade zinc from its 
Skorpion Mine, which was then refined into metal at the mine’s 
Namzinc refinery. In 2012, this integrated mining and refinery 

operation produced a total of 145,342 t of zinc metal and 
‘employed 752 people. The mine was 100% owned by Vedanta 

| Resources Ltd. of the United Kingdom. Zinc metal was exported 
to the European market and to South Africa (Chamber of Mines 

| of Namibia, 2013, p. 64). 


| Industrial Minerals 
| Diamond.—Namdeb Holdings (Pty) Ltd (NHPL), which 
| was a joint-venture between De Beers UK Ltd. (50%) and the 
} Government (50%), mined diamond along the southwestern 
| coast and inland areas of Namibia’s Karas Region. All NHPL’s 
; diamond mining operations on land were carried out by Namdeb 
{ Diamond Corporation (Proprietary) Ltd. (Namdeb), and all 
! marine operations were carried out by De Beers Marine Namibia 
| (Debmarine Namibia); both were wholly owned subsidiaries 
of NHPL. In 2012, NHPL treated a total of 12.8 Mt of ore and 
y produced 1.67 million carats, which represented a 25% increase 
; in production from that of 2011. About 66% (1.1 million carats) 
; of NHPL’s total production was from Debmarine Namibia’s 
| Marine operations and about 34% (560,000 carats) was from 
: Namdeb’s land-based operations. The increase in production 
. from marine-based operations was reportedly owing in part 
; tothe commissioning and rampup of the Grand Banks vessel, 
, which was one of the five diamond mining vessels De Beers 
; Operates off of the coast of Namibia. The Kimberley Process 
, Certification Scheme, however, reported Namibia’s total 
, diamond production in 2012 to be about 1.63 million carats, 
y 0F 40,000 carats less than that reported by NHPL. De Beers 
, planned to commission a new recovery and sorting facility 
, during the second half of 2013 to facilitate improved processing 
y and recovery of diamond from both land-based and marine- 
based operations (De Beers UK Ltd., 2013, p. 16, 23; Kimberley 
Process Certification Scheme, 2013). 


| Mineral Fuels and Related Materials 


Uranium.—An engineering, procurement and construction 
, Management contract (EPCM) for the construction and 

, development of the Husab uranium mine was signed between 

, Swakop Uranium (Pty) Ltd. and United Kingdom-based 

, AMEC plc in October. Swakop Uranium was 90% owned by 
Hong Kong-based Taurus Minerals Ltd. and 10% owned by 

the Government-owned company Epangelo. Taurus Minerals 
was owned by CGNPC Uranium Resources Co., Ltd., which 
was a subsidiary of Chinese-owned China Guangong Nuclear 
Power Co. (CGNPC) and the China-A frica Development Fund. 
The construction of the mine was expected to take 34 months 

; and to be commissioned by 2015. The Husab uranium project 
IS located in the Erongo region of west-central Namibia near 
the Rossing uranium mine. Once developed, these deposits 
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were expected to produce 5,700 metric tons per year (t/yr) of 
uranium. The project was expected to create 6,000 temporary 
jobs during its construction phase and about 2,000 permanent 
jobs once the mine ts in operation (Swakop Uranium (Pty) Ltd., 
2012; Chamber of Mines of Namibia, 2013, p. 3, 7). 

Other uranium projects in Namibia, including the launching 
of the Trekkopje project and the expansion of production at 
the Langer Heinrich Mine, were put on hold during the year 
following the decrease in the world price of uranium. The 
Trekkopje Mine was placed on care-and-maintenance status 
and the stage-4 feasibility study for the Langer Heinrich Mine 
was put on hold (Chamber of Mines of Namibia, 2013, p. 7, 10, 
27-28). 


Outlook 


The Namibian economy is expected to grow by 4.4% in 2013, 
driven mainly by an increase in mining activities in the diamond 
and uranium sectors and an increase in infrastructure projects 
(Bank of Namibia, 2012, p. 7, 9). The ongoing development of 
new copper, gold, and uranium projects suggests that mining 
will continue to be one of the country’s main sources of foreign 
exchange and employment. The decrease in the global price of 
uranium, however, may further delay the development of the 
Husab and the Trekkopje uranium mines. 
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TABLE 1 
NAMIBIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 
METALS 
Arsenic, white, 99% arsenic trioxide 763 860 ° 1,280 © 1,750 1,590 © 
Copper: 
Mine output, concentrate (26% to 30% Cu): 
Gross weight 37,956 -- -- 13,553 ° 23,032 
Cu content 7,471 -- -- 3,366 * 5,304 
Metal blister, from domestic and imported concentrates‘ 16,271 3 21,543 3 31,900 43,800 39,800 
Gold, Au content of mine output’ kilograms 2,115 ° 2,022 ' 2,675 * 2,053 2,302 
Lead, mine output, concentrate: 
Gross weight 27,656 20,258 19,202 15,776 17,557 
Pb content of Pb and Pb-Zn concentrates 14,062 10,129 10,301 * 9,139 * 9,000 
Manganese, mine output, concentrate (44% Mn): 
Gross weight” 86,100 62,100 104,300 109,900 176,200 
Mn content® 37,900 27,300 ' 45,900 * 48,400 77,500 
Silver, mine output, Ag content of concentrates® kilograms 33,000 11,000 10,000 9,000 9,000 
Zinc: 
Gross weight, mine output, concentrate (49% to 56% Zn) 92,190 93,953 101,040 89,236 94,303 
Zn content of Zn and Pb-Zn concentrates 38,319 48,856 53,624 48,950 * 50,000 
Metal, refined, primary® 145,396 ' 150,400 ' 151,688 ' 145,639 * 145,342 
INDUSTRIAL MINERALS 
Cement, hydraulic thousand metric tons -- -- 3° 390 501 
Diamond thousand carats 2,435 1,192 1,693 1,256 1,629 
Fluorspar, acid grade (97% CaFl,)""® 108,800 73,580 95,092 84,480 ' 67,500 ° 
Salt 732,000 807,348 770,636 738,000 725,000 
Semiprecious stones: 
Agate kilograms 141 154 134° 146° 150 * 
Amethyst do. 7,000 ¢ 11,191 -- 600 ° 600 ° 
Stone: 
Dolomite 27,000 ° 27,000 * 33,822 33,800 ° 34,000 *¢ 
Granite 22,664 34,869 10,742 15,312 ° 15,000 ° 
Marble 9,438 11,008 8,584 9,330 9,000 ° 
Sulfur, pyrite concentrate: 
Gross weight (49% to 51% S)* 800 - - 100 460 
S content 400 -- -- 50 230 ° 
MINERAL FUELS AND RELATED MATERIALS 
Uranium oxide, U content 4,366 ° 4,626 ' 4,496 ° 3,258 ° 4,495 


‘Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 


'Table includes data available through January 28, 


2014. 


‘In addition to the commodities listed, Namibia produced aquamarine; basalt; blister copper, which contained gold and silver coproducts; blue chalcedony; 


lead dusts; picture stone; pietersite; rose quartz; sand and gravel; sepiolite; smokey quartz; topaz; tourmaline; and wollastonite, but available information 


is inadequate to make reliable estimates of output. 
"Reported figure. 


‘Excludes gold recovered as a byproduct of copper mining. 
Based on trade data as reported by the International Manganese Institute. 


“Zine metal data reported to be 183,719 t—2008; 199,256 t (revised to 204,229 t)—2009; 205,324 t (revised to 192,173 t}—2010; and 194,950 t 
(revised to 194,380 t)}—2011 are for mine production, not metal production as previously stated. Zinc metal figures have been corrected accordingly. 
Production data up to 2011 are for acid grade only. Beginning in 2011, data also include an unspecified amount of metallurgical-grade fluorspar. 


la are in dry metric tons. 
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TABLE 2 


NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and Annual 
Commodity major equity owners Location of main facilities capacity 
Arsenic Namibia Custom Smelters (Pty.) Ltd. (Dundee Smelter at Tsumeb, 430 kilometers north of 2,000 
Precious Metals Inc., 100%) Windhoek 
Cement Ohorongo Cement (Pty) Ltd. (Schwenk Zement KG, Otjozondjupa region, near Otavi 700,000 
60%; Industrial Development Corp., 20%; 
Bank of Namibia, 10%) 
Copper: 
Copper concentrates Ongopolo Mining Ltd. (Weatherly International plc, Central operations, includes the Otjihase Mine 7,000,000 
97.5%, and Labour Investment Holdings, 2.5%) and concentrator, about 30 kilometers 
north of Windhoek; and the Matchless 
Mine, 80 kilometers southwest of the 
Otjihase Mine 
Metal, blister copper Namibia Custom Smelters (Pty.) Ltd. (Dundee Smelter at Tsumeb, 430 kilometers north of 60,000 
Precious Metals Inc., 100%) Windhoek 
Diamond carats Namdeb Holdings (Pty) Ltd (NHPL) (De Beers UK Atlantic 1 license area, offshore Sperrgebiet 1,107,000 
Ltd., 50%, and the Government, 50%) 
Do. do. do. Mining Area 1, from Orange River to 252,000 
145 kilometers north of Orangemund; 
includes Pocket Beaches 
Do. do. do. Northem Areas and Elizabeth Bay Mines, 210,000 
24 kilometers south of Luderitz 
Do. do. do. Orange River Mines, from mouth of Orange 76,000 
River east to Sendelingsdrif; includes the 
Auchas Mine and the Daberas Mine 
Do. do. do. Alluvial contractors 22,000 
Do. do. Sakawe Mining Corp. (Samicor) Offshore mining licenses, near Luderitz Bay 260,000 
(LL Mining Corp., 76%, and Government, 8%) 
Fluorspar, acid Okorusu Fluorspar (Pty.) Ltd. (Solvay Mine and plant at Okorusu 120,000 
grade Fluor GmbH, 100%) 
Gold: 
Ore AngloGold Ashanti Ltd. Navachab Mine, 170 kilometers northwest of 1,440,000 
Windhoek 
Metal kilograms Namibia Custom Smelters (Pty.) Ltd. (Dundee Coproduct contained in blister copper produced 400 
Precious Metals Inc., 100%) at the copper smelter at Tsumeb 
Lead, Pb content of Rosh Pinah Zinc Corporation (Pty.) Ltd. (Glencore Rosh Pinah Mine, near Rosh Pinah 20,000 
concentrate International pic, 80%) 
Manganese Otjozondu Mining (Shaw River Manganese Ltd., Otjozondu Mine, 150 kilometers northeast of 120,000 
a 100%) ; Windhoek 
Pyrite, concentrate | Weatherly Mining Namibia Ltd. (Weatherly Otjihase Mine and concentrator, near Tsumeb 32,000 
International plc, 100%) 
Salt: — Cape Cross Salt (Pty.) Ltd. North of Henties Bay 40,000 
Do. Salt & Chemicals (Pty.) Ltd. [Walvis Bay Salt pan at Walvis Bay 670,000 
Salt Holdings (Pty.) Ltd., 100%] 
Do. Salt Company (Pty.) Ltd. Swakopmund 120,000 
Do. Walvis Bay Salt Refiners (Pty.) Ltd. [Walvis Salt refinery at Walvis Bay 650,000 
Bay Salt Holdings (Pty.) Ltd., 100%] 
Silver: 
Concentrate, Ag Rosh Pinah Zine Corporation (Pty.) Ltd. Rosh Pinah Mine, near Rosh Pinah 25 
content [Exxaro Resources Ltd., 50.04%; Jaguar 
Investments Holdings, 38.98%; PE Minerals 
__ (Namibia) (Pty.) Ltd., 8%] _ ; eens 
Metal Namibia Custom Smelters (Pty.) Ltd. (Dundee Coproduct contained in blister copper produced 25 


See footnotes at end of table. 
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Precious Metals Inc., 100%) 


at the copper smelter at Tsumeb 
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TABLE 2—Continued 


NAMIBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and Annual 
Commodity major equity owners Location of main facilities capacity 
Uranium, uranium Langer Heinrich Uranium (Pty.) Ltd. Langer Heinrich Mine. 80 kilometers east of 2,300 
oxide (Paladin Energy Ltd., 100%) Walvis Bay 
Do. Réssing Uranium Ltd. (Rio Tinto Group, Réssing Mine, 65 kilometers northeast of 4,800 
69%; Government of Iran, 15%; Swakopmund 
Industrial Development Corp. of South Africa 
Ltd., 10%; Government of Namibia, 3%; 
other minority shareholders, 3%) 
Wollastonite Namibia Mineral Development Co. Usakos Mine 800 
(Pty.) Ltd. 
Zine: 
Mine: 
Concentrate, Zn Rosh Pinah Zinc Corporation (Pty.) Ltd. (Glencore Rosh Pinah Mine, near Rosh Pinah 110,000 
content International plc., 80%) 
Ore Skorpion Zinc (Pty.) Ltd. (Vedanta Skorpion Mine, 25 kilometers north 1,500,000 
Resources plc, 100%) of Rosh Pinah 
Metal Namzinc (Pty.) Ltd. (Vedanta Resources Skorpion solvent extraction facilities and 150,000 
ple, 100%) electrowinning refinery, 25 kilometers 
north of Rosh Pinah 
Do., do. Ditto. 
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THE MINERAL INDUSTRY OF NIGERIA 
By Philip M. Mobbs 


As Africa’s leading crude oil producer, Nigeria accounted 
for about 26% of African and about 2.8% of total world crude 
oil production in 2012. The state-owned Nigerian National 
Petroleum Corp. (NNPC) reported that crude oil output in 2012 
decreased by about 1.6% compared with that of 2011 (BP p.l.c., 
2013, p. 10; Nigerian National Petroleum Corp., 2013, p. 24). 

The Federal Government holds ali mineral rights and is 
responsible for issuing exploration and development licenses. 
The Minerals and Mining Act, 2007; the Minerals and Mining 
Regulations, 2011; and the Petroleum Act of 1969 form the 
legal basis for exploration and production activity in the mineral 
sector. In late 2011, a study of the Nigerian mining sector was 
prepared for the Nigeria Extractive Industries Transparency 
Initiative by the Geological Survey of Denmark and Greenland, 
the Bureau of Minerals and Petroleum of Greenland, Meyetty 
Nigeria Ltd., and Minre Associates of Nigeria. Nigeria also had 
a large ferrous and nonferrous metal recycling sector (Nigeria 
Extractive Industries Transparency Initiative, 2011, p. 9-10). 


Minerals in the National Economy 


The Nigerian hydrocarbon sector, which included the 
production of crude oil, natural gas, and refined petroleum 
products, accounted for about 70% of Government revenue. 
Exports of natural gas and petroleum accounted for about 96% 
of total Nigerian exports (International Monetary Fund, 2013, 
p. 28-29). 


Production 


In addition to crude and refined hydrocarbons, Nigeria 
produced a small suite of minerals, which included barite, 
coal, gemstones, gold, iron ore, niobium, salt, sand, various 
types of stone, tantalum, and tin, and some mineral-based 
commodities, such as aluminum, cement, nitrogenous fertilizers, 
and steel. Production of aluminum, cement, limestone, 
nitrogen (ammonia), shale, and steel were estimated to have 
increased significantly in 2012. Lead-zinc ore and the volume 
of refined petroleum products were estimated to have decreased 
significantly. A slight decrease in the volume of crude oil 
produced in Nigeria was reported (table 1). 


Structure of the Mineral Industry 


The Ministry of Mines and Steel Development (MMSD) 
manages much of the solid minerals sector. The Nigerian Mining 
Cadastre Office, which is a department of the MMSD, processes 
mineral title applications, including exploration licenses, mining 
licenses, quarrying licenses, and small-scale mining licenses. 

The Federal Ministry of Petroleum Resources is responsible for 
the oversight of the natural gas and petroleum sectors. NNPC 
was the major partner in natural gas and petroleum production 
joint ventures, which were operated by subsidiaries of large 
intemational oil companies or domestic oil companies. Crude oil 
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also was produced under production-sharing contracts, service 
contracts, and by sole risk operators (primarily independent 
domestic companies). Most Nigerian natural gas output was 
associated with crude oil production. 


Commodity Review 


Metals 

Aluminum.—In late 2011, the Nigerian Senate proposed 
to revoke the sales of 12 formerly state-owned companies by 
the Bureau of Public Enterprises (BPE) that had taken place 
in 2007; a parliamentary committee subsequently initiated an 
investigation of the sales. Included in this group of privatized 
companies was Aluminum Smelter Co. of Nigeria, Ltd. 
(ALSCON), of which a majority of equity shares had been sold 
to United Company RUSAL of Russia. 

The repeated vandalization of the pipeline that supplied 
natural gas to the ALSCON powerplant, the subsequent abrupt 
loss of power and associated damage to the aluminum potlines, 
and protests and work stoppages in 2011 and 2012 concerning a 
new collective bargaining agreement for workers and severance 
pay owed by the Government to staff that were laid off prior 
to the privatization continued to affect the rehabilitation of the 
ALSCON production facilities adversely. In 2012, ALSCON 
operated at about 27% of nameplate capacity (Effiong, 2011; 
Odiogor, 2011; Utip, 2012; United Company RUSAL, 2013, 

p. 30). 

In July, the Nigerian Supreme Court ruled that the 
Government’s sale of 77.5% equity interest in ALSCON to 
RUSAL in 2007 was ill-advised because Bancorp Financial 
Investment Group (BFIG) of the United States had acquired a 
valid (although disputed) contract to acquire ALSCON in 2004. 
The BPE was ordered to draw up a share purchase agreement 
for ALSCON with BFIG. RUSAL noted that the judgment was 
against the BPE and that it did not appear to directly address 
RUSAL’s ownership of ALSCON (Ige, 2005; Fedorinova, 2012). 

Gold.—In Nigeria, gold was mined primarily by small-scale 
artisanal operations. In 2012, Australian Mines Ltd. of Australia 
continued exploration of the Kasele, the Tegina (formerly 
the Kagara), and the Yargarma gold prospects. A seven-hole, 
1,054-meter diamond drill program was completed at Yargarma. 
Boab Mining Nigeria Ltd., which was a subsidiary of Quest 
Minerals Ltd. of Australia, continued early-stage exploration on 
its gold projects. EcoPhoenix Ltd. of Nigeria also was exploring 
for gold (Australian Mines Ltd., 2013, p. 2). 

A dispute concerning the joint venture of Segilola Gold 
Ltd., which was a subsidiary of RTG Mining Inc. of Australia 
(formerly Ratel Group Ltd. of the British Virgin Islands), and 
Tropical Mines Ltd. of Nigeria, was brought before the Federal 
High Court of Nigeria. The legal dispute limited exploration 
activity on the joint venture’s Segilola gold project in 2012 
(RTG Mining Inc., 2013, p. 3-4). 
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Iron and Steel.—In 2012, the Government announced 
plans to increase domestic steel production to 12.2 million 
metric tons per year (Mt/yr) by 2020. In recent years, crude 
steel had been produced in Nigeria by small minimills; the 
Government’s crude steel production facilities [Ajaokuta 
Steel Company Ltd. (ASC) and Delta Steel Company Ltd.] 
had remained inactive. Included in the campaign to increase 
domestic steel output was a proposal to complete the steel 


plant at Ajaokuta, where initial construction had begun in 1980 


(Ofikhenua, 2012). 
In 2004, a management contract for the ASC facility held by 


a consortium headed by Solgas Energy Ltd. of the United States 


was terminated by the Government and a 10-year contract to 
manage the completion and rehabilitation of the ASC facility 
was awarded to Global Infrastructure Nigeria Ltd. (also known 
as Global Infrastructure Holdings Ltd. and Global Steel 
Holdings Ltd.). In 2008, the Global Infrastructure contract was 
terminated by the Government and an Interim Management 
Committee was installed to oversee the ASC project. Repeated 
complaints about the lack of activity at ASC, owing in part 

to limited Government funding, resulted in the appointment 

of a sole administrator in 2012, who was to supervise the 
rehabilitation of the ASC facility, and the abolishment of the 
Interim Management Committee (Oduniyi, 2005; Salaudeen, 
2012; Ugeh, 2012). 

The state-owned Asset Management Company of Nigeria 
(AMCON) took control of Delta Steel Company Ltd. in 2012 
after Global Infrastructure failed to repay bank loans of about 
$190 million.' Global Infrastructure had acquired Delta Steel 
in 2006; a committee of the Senate subsequently proposed to 
revoke Global Infrastructure’s ownership of Delta Steel owing 
to discrepancies in the privatization process (Akogun, 2011; 
Akanbi, 2012). 

Iron Ore.—In 2012, Energio Ltd. of Australia acquired 
the remaining 25% equity interest in KCM Nigeria Ltd. from 
Bedford CP Nominees Proprietary Ltd. of Australia. KCM 
Nigeria completed 557 reverse-circulation drill holes and 
11 diamond drill holes on the Agbaja iron ore project and 
planned to continue resource-definition drilling in 2013. The 
project was located about 60 kilometers north of the railroad 
that connected the Ajaokuta steel complex to the Port of Warri. 
At yearend, Energio was renamed Kog Iron Ltd. (Kogi Iron 
Ltd., 2013). 

In 2005, Global Infrastructure had acquired a contract to 
manage National Iron Ore Mining Co. (NIOMCO), but the 
concession was terminated in 2008 when the Government 
installed an Interim Management Committee to protect the 


assets of NIOMCO. In 2012, a sole administrator was appointed 


to supervise the rehabilitation of the iron ore mine and 
beneficiation operation at Itakpe, and the Interim Management 
Committee was abolished (Imam, 2013). 


Industrial Minerals 


Nitrogen.—In early 2012, Notore Chemical Industries Ltd. 
completed the initial renovation of its fertilizer plant at Onne 


'Where necessary, values have been converted from Nigerian naira (NGN) to 


U.S. dollars (US$) at the average rate of NGN159=US$1.00 for 2012. 
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and production reached nameplate capacity of 500,000 metric 
tons per year (t/yr) of urea and 300,000 t/yr of ammonia. 
Notore, which had restarted operations at the plant in 2009, 
proposed to address some of the plant’s manufacturing process 
restrictions in late 2013. The debottlenecking was expected 

to allow an increase in the plant’s capacity to 750,000 t/yr of 
urea and 430,000 t/yr of ammonia. Notore also entered into 

a joint-venture agreement with Mitsubishi Corp. of Japan to 
build a second plant, which would be located adjacent to the 
existing plant, by 2016. The new facility was expected to havea 
production capacity of | Mt/yr of urea and about 570,000 t/yr of 
ammonia (Notore Chemical Industries Ltd., 2012). 


Mineral Fuels 


Petroleum.—International oil companies continued to 
dispose of some of their interest in exploration and hydrocarbon 
production assets in Nigeria in 2012, and the Government 
strongly encouraged private domestic companies to enter 
the upsteam hydrocarbon sector and acquire the assets. 
ConocoPhillips Co. of the United States agreed to sell its 
Nigerian assets to Oando PLC of Nigeria for $1.79 billion. The 
transaction was expected to close in 2013. Shell Petroleum 
Development Company of Nigeria Ltd. (SPDC), which was a 
subsidiary of Royal Dutch Shell plc of the United Kingdom, 
continued its onshore property divestment program with the sale 
to domestic companies of 30% interest in oil mining leases 30, 
34, and 40. SPDC’s joint-venture partners Total E&P Nigeria 
Ltd. (formerly 10% equity interest) and Nigerian Agip Oil Co. 
(formerly 5% interest) also sold their respective interests in the 
three leases (ConocoPhillips Co., 2012; Royal Dutch Shell ple, 
2012a-c). 

In 2012, companies affiliated with Exxon Mobil Corp. of the 
United States, which included Esso Exploration and Production 
Nigeria Ltd. and the Mobil Producing Nigeria Unlimited joint 
venture with NNPC, accounted for about 37% of Nigerian crude 
oil production. Associated companies of Royal Dutch Shell, 
which included Shell Nigeria Exploration and Production Co. 
and the SPDC joint venture with NNPC, accounted for 30% of 
crude oil production. Affiliated companies of Chevron Corp. 
of the United States, which included the Chevron Nigeria Ltd. 
(CNL) and NNPC joint ventures and Star Deep Water Petroleum 
Ltd., accounted for 14% of crude oil production (Nigerian 
National Petroleum Corp., 2013, p. 3). 

Niger Delta Petroleum Resources Ltd., which was a 
subsidiary of Niger Delta Exploration and Production PLC of 
Nigeria, increased the output of diesel fuel from its topping 
plant to about 97,500 barrels in 2012 from about 31,700 barrels 
in 2011. The diesel distillation unit started operations in 2010 
(Niger Delta Exploration and Production PLC, 2013, p. 26). 

Reported incidents of crude oil and refined petroleum product 
pipeline vandalization decreased slightly to 2,230 incidents in 
2012 from 2,768 incidents in 2011. Reported pipeline ruptures 
increased to 26 occurrences in 2012 from 19 in 2011 (Nigerian 
National Petroleum Corp., 2013, p. 61). 

American imports of Nigerian oil continued to decrease. 

In 2012, 161.4 million barrels (Mbbl) of Nigerian crude oil 
were exported to the United States compared with 298.7 Mbbl 
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tin 2011 and 413.9 Mbbl in 2007. The dramatic decrease in 
export volumes was attributed to lower demand for imported 
katoil owing to increased production of oil from shale formations 
awn the United States (Lidji, 2012; U.S. Energy Information 
ewAdministration, 2013). 

Ni 

outlook 


eh ; : 

™ The Government’s ongoing promotion of the diversification 
“of the mineral sector has interested numerous domestic and 
foreign mining entities in exploration of Nigerian mineral 


“deposits. The intermittent availability of electrical power is 


w expected to continue to affect mineral-processing and other 


businesses in Nigeria, many of which use their own small 
generators to provide electrical power for their operations. 
Continued legislative debate on oil industry regulatory reforms 
"Sin the proposed Petroleum Industry Bill is expected to moderate 
«foreign investors’ interest in the Nigerian hydrocarbon sector 
until administration and legislative concerns are reconciled 
ilo 2012; International Monetary Fund, 2013, p. 56-60). 
g 
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TABLE 1 


NIGERIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


"Revised. do. Ditto. -- Zero. 


'Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


Table includes data available through August 30, 2013. 


Commodity’ 2008 2009 2010 2011 2012 
METALS 
Aluminum 10,600 13,000 21,200 17,600 26,000 
Gold kilograms 2,890 1,350 ° 3,718 4 4,000 4,000 
Iron ore, gross weight thousand metric tons 62 4 99 4 63 4 70‘ 70 
Lead-zinc ore 644,000 4 530,000 680,000 800,000 600,000 
Niobium (columbium) and tantalum concentrates: 
Gross weight 335° 331° 281° 311° 310 
Niobium (columbium) content 23° 23° 20° 22 ' 22 
Tantalum content 69 68 58 64 63 
Steel 500,000 100,000 * 100,000 ° 100,000‘ 400,000 
Tin, mine output, cassiterite concentrate: 
Gross weight 240 4 510 680 740 740 
Sn content 185 400 520 570 570 
INDUSTRIAL MINERALS 
Barite’ 5,000 19,400 4 19,000 19,000 20,000 
Cement, hydraulic thousand metric tons 10,000 10,000 11,000 12,800 16,400 
Clays, includes kaolin 108,000 * 154,000 4 139,000 4 155,000 4 — 140,000 
Feldspar 1,700 1,700 1,616 4 1,700 1,700 
Gypsum 300,000 300,000 320,000 320,000 350,000 
Nitrogen, N content of ammonia -- 40,000 95,000 80,000 240,000 
Sand and stone: 
Laterite thousand metric tons 3,014 4 2,740 4 2,322 4 2,573 4 2,600 
Limestone do. 3,960 4,237 4 5,671 4 8,280 * 11,000 
Marble do. 200 190 -- -- - 
Sand, construction do. 3,552 4 1,050 4 1,254 4 1,394 4 1,400 
Sand, industrial (silica) do. 26 32 30 30 30 
Stone, crushed (aggregate): 
Granite do. 9,501 4 10,104 4 7,739 4 9,621 4 10,000 
Marble do. 6,133 4 8,995 4 9,356 4 10,1854 10,000 
Other do. 3,583 4 3,762 4 3,673 4 4,074 4 4,000 
Shale do. 9,162 4 7,235 4 6,690 4 7,452 4 9,000 
Topaz kilograms 625 4 1,077 * 1,000 1,000 900 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous 38,512 4 40,612 4 45,713 4 39,213 4 40,000 
Natural gas:" 
Gross million cubic meters 64,776 52,026 67,758 67,972 73,063 
Marketed® do. 34,505 24,413 45,903 38,343 37,946 
Petroleum: 
Crude and condensate’ thousand 42-gallon barrels 768,800 780,348 896,043 866,245 852,777 
Natural gas liquids do. 13,500 15,500 14,700 18,600 15,700_ 
Refinery products: 
Liquefied petroleum gases do. 1,900 1,200 1,900 1,200 1,000 
Gasoline do. 5,958 4 3,102 4 6,400 10,900 9,700 
Kerosene do. 5,179 4 2,530 4 5,000 5,800 4,700 
Distillate fuel oil do. 8,698 4 4,168 * 7,000 8,200 7,200 
Residual fuel oil do. 9,629 4 4,060 * 6,600 9,300 6,500 
Unspecified do. 3,383 4 1,617 4 3,000 6,100 4,400 
Total do. 34,747 4 16,677 4 29,900 41,500 34,000 


*In addition to the commodities listed, amethyst, aquamarine, bitumen, secondary copper, diamond, emerald, garnet, ilmenite, refined or remelted lead, lime, 
manganese, monazite, phosphate rock, rolled-steel products, ruby, rutile, salt, sapphire, soda ash, talc, tourmaline, tungsten, and zircon are produced, but 


available information is inadequate to estimate output. 
“Reported figure. 


*Considerably more barite is produced but it is considered to be commercially unusable. 
*Total natural gas production less flared gas, gas used for fuel, gas used for gas lift, and reinjected gas. 
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TABLE 2 
NIGERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


7 Major operating companies and major 

td Commodity equity owners Location of main facilities | Annual capacity 

q Aluminum Aluminum Smelter Co. of Nigeria, Ltd. (ALSCON) (United Smelter at Ikot Abasi 96,000 ! 

i Company RUSAL, 85%) 

; Cement Ashakacem Plc (Lafarge S.A., 58.61%) Ashaka 900,000 

tt _Do. Benue Cement Company Plc (Dangote Industries Ltd.) Gboko 2,800,000 
Do. Cement Co. of Northern Nigeria Plc (BUA International Ltd., Sokoto 500,000 

7 50.7%) ee eee 

: Do. Dangote Cement Works Ltd. (Dangote Industries Ltd.) Ibese 6,000,000 

, Do. Edo Cement Co. Ltd. (BUA International Ltd., 87%) Okpella 350,000 

ir Do. Lafarge Cement WAPCO Nigeria Ltd. (Lafarge S.A., 59.95%) _Ewekoro 1,320,000 
Do. do Ewekoro II 2,500,000 

‘ Do. do. Shagamu 600,000 

: Do. Obajana Cement Plc (Dangote Industries Ltd.) Obajana 10,250,000 

Do. United Cement Company of Nigeria Ltd. (Unicem) (Nigeria | Mfamosing 2,500,000 

i Cement Holdings BV and Flour Mills of Nigeria Ltd.) 

' Coal Kogi State government Ogboyoga Mine NA 

‘ Do. Zuma 828 Coal Ltd. (ETA-ZUMA Group) Zuma Mine, near Ankpa NA 

1 Copper, secondary Sun & Sand Industries Ltd. Otta NA 

, tron and steel: 

, | a ore National Iron Ore Mining Co. Ltd. (Government, 100%) Itakpe NA 

., __ Crude African Steel Mills Ltd. (Liberty Group) Electric arc furnace at Ikorodu 170,000 

. Do. Ajaokuta Steel Co. Ltd. (Government, 100%) Blast furnace at Ajaokuta 1,350,000 ! 

: Do. Continental Iron and Steel Co. Electric arc furnace at Ikeja 60,000 

‘ Do. Delta Steel Co. Ltd. (Asset Management Company of Nigeria) Electric arc furnaces at Aladja 1,000,000 2 

’ Do. Federated Steel Mills Ltd. Electric arc furnace at Ikeja 140,000 

Do. Nigerian Spanish Engineering Co. Electric arc furnace at Kano 100,000 

‘ Do. Sankyo Steel Mill Company Ltd. Electric arc furnace at Ikeja 80,000 

: Do. Universal Steel Co. do. 50,000 

J Rolling mills African Steel Mills Ltd. (Liberty Group) Ikorodu 100,000 

: Do. Ajaokuta Steel Co. Ltd. (Government, 100%) Ajaokuta 130,000 2 

Do. Delta Steel Co. Ltd. Aladja 300,000 2 

: Do. Jos Steel Rolling Co. Ltd. (Zuma Steel West Africa Ltd.) Jos 210,000 2 

: Do. Katsina Steel Rolling Co. Ltd. (Dana Steel Ltd.) Katsina 207,000 

: Do. Oshogbo Steel Rolling Co. Ltd. (Kura Holdings Ltd.) Oshogbo 210,000 

Do. Sunflag Steel (Nigeria) Ltd. Lagos 120,000 
° Natural gas, liquefied million metric tons Nigeria Liquefied Natural Gas Ltd. [Nigerian National Trains | through 6 at Finima, 21 
: Petroleum Corp. (NNPC), 49%; Shell Gas B.V., 25.6%; Bonny Island 


| Total LNG Nigeria Ltd., 15%; ENI International (N.A.) 
S.a.r.1., 10.4%] 


(Niobium (columbium) and tantalum Artisanal miners Jos region NA 
Nitrogen, urea Notore Chemical Industries Ltd. Onne 500,000 

; Petroleum: 

j Crude Nigerian National Petroleum Corp. (NNPC)/Chevron Various locations NA 


( Nigeria Ltd. joint venture (NNPC, 60%, and Chevron 


i - Nigeria Ltd., 40%) 

t Do. Nigerian National Petroleum Corp. (NNPC)/Elf Petroleum do. NA 
, Nigeria Ltd. joint venture (NNPC, 60%, and Elf Petroleum 

I Nigeria Ltd., 40% 

~ Do, Nigerian National Petroleum Corp. (NNPC)/Mobil Producing _— do. NA 


Nigeria Unlimited joint venture (NNPC, 60%, and 


is Mobil Producing Nigeria Unlimited, 40%) 
Do. Nigerian National Petroleum Corp. (NNPC)Nigerian Agip do. NA 


Oil Company Ltd. (NAOC) joint venture (NNPC, 60%; 
on NAOC, 20%; Phillips Oil Company Nigeria Ltd., 20%) 
Do. Nigerian National Petroleum Corp. (NNPC)/Pan Ocean Oil lt Mining Lease NA 
Corp. joint venture (NNPC, 60%, and Pan Ocean Oil 
wy Corp., 40%) 


footnotes at end of table. 
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TABLE 2—Continued 
NIGERIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major 


Commodity equity owners Location of main facilities | Annual capacity 
Petroleum—Continued: 
Crude—Continued Nigerian National Petroleum Corp. (NNPC)/Shell Petroleum —_—- Various locations NA 


Development Company of Nigeria (SPDC) joint venture 
[NNPC, 55%; SPDC, 30%; Total E&P Nigeria Ltd., 10%; 
Nigerian Agip Oil Company Ltd. (NAOC), 5%] 
Do. Nigerian National Petroleum Corp. (NNPC)/Texaco Overseas do. NA 
Petroleum Company of Nigeria Ltd. joint venture 
(NNPC, 60%, and Chevron Nigeria Ltd., 40%) 


Do. Other Nigerian National Petroleum Corp. (NNPC) joint do. NA 
ventures 
Do. Domestic and foreign oil companies engaged in numerous Niger Delta and offshore NA 


production-sharing contracts, service contracts, or 
sole risk operations 


Refined petroleum products million Port Harcourt Refining Co. Ltd. (Government, 100%) New Port Harcourt refinery 55 
42-gallon barrels 
Do. do. do. Old Port Harcourt refinery 22 
Do. do. Warri Refinery and Petrochemicals Co. Ltd. (Government, Warri refinery 43 
100% 
Do. do. Kaduna Refinery and Petrochemicals Co. Ltd. (Government, Kaduna refinery 38 
100%) 
Do. 42-gallon barrels Niger Delta Petroleum Resources Ltd. (Niger Delta Topping plant at the Ogbele 100,000 
Exploration & Production PLC) oilfield, about 45 kilometers 
northwest of Port Harcourt 
Tin Artisanal miners Mines in the Jos area NA 
Do., do. Ditto. NA Not available. 
'Under rehabilitation. 


*Care-and-maintenance status. 
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THE MINERAL INDUSTRY OF RWANDA 
By Thomas R. Yager 


In 2012, Rwanda played a significant role in the world’s 


production of tantalum, tin, and tungsten. The country’s share 


of world tantalum output was about 12%; tin, 2%; and tungsten, 


— 1%. Rwanda accounted for 24% of U.S. imports of tantalum 


ores and concentrates in 2012. Domestic consumption of 
minerals was not globally significant. In 2011 (the latest year for 
which data were available), the manufacturing sector accounted 


— for 6.6% of Rwanda’s gross domestic product, and the mineral 


y) 


eh 


sector, 1.3% (Banque Nationale du Rwanda, 2012, p. 106; 
Carlin, 2013; Papp, 2013, 2014; Shedd, 2013). 

In July 2010, the U.S. Congress passed the Dodd-Frank Wall 
Street Reform and Consumer Protection Act, which contains 


1 provisions concerning the use of minerals to finance military 


—— 


——" 


ek 
a 


operations in eastern Congo (Kinshasa). The U.S. Securities 
and Exchange Commission (SEC) issued regulations in 

final form in accordance with the Dodd-Frank Act in August 
2012 (U.S. Securities and Exchange Commission, 2012, 

p. 56274-56275). 


~~ Under the new regulations, all companies registered with 


a 


the SEC that sell products containing cassiterite, columbite- 
tantalite, gold, or wolframite are required to disclose whether 
these minerals originated from Congo (Kinshasa) or adjoining 
countries. Companies that sell products containing cassiterite, 
columbite-tantalite, gold, or wolframite that originated in 
Congo (Kinshasa) or adjoining countries are also required to 
submit annual reports to the SEC describing the due diligence 
measures taken, the smelters that processed the minerals, and the 
companies’ efforts to determine the mine of origin. The reports 
also are required to describe products that contain conflict 
minerals, and the reports are to be published on the companies’ 
Web sites (U.S. Securities and Exchange Commission, 2012, 

p. 56274). 

In December 2010, the Government of Rwanda and the 
International Tin Research Institute (ITRI) started a certification 
scheme for domestically produced tantalum, tin, and tungsten 
to meet end users’ requirements under the Dodd-Frank Act. 

By the end of 2012, about 450 cassiterite, columbite-tantalite, 
and wolframite mines in Rwanda were covered by the scheme 
(International Tin Research Institute, 2013b). 


Production 


In 2012, estimated production of tantalum increased by 
146%; niobium, by 138%; and tungsten, 30%. Tin production 
decreased by an estimated 45%; and natural gas, by 25% 

(table 1). Reported lime production increased by 59% in 2011, 
and bricks and tiles, by 34% (Banque Nationale du Rwanda, 
2012, p. 41, 43). Niobium production decreased by 37% from 
2008 to 2012, and tantalum, by 35%. 
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Structure of the Mineral Industry 


Privately owned companies, cooperatives, and artisanal 
miners produced columbite-tantalite, cassiterite, crushed 
stone, gold, peat, and wolframite. Kibuye Power | Ltd. (KP1), 
which produced natural gas, was a state-owned company. The 
Government also held a 50% share in Rutongo Mines Ltd. and a 
49% share in Gatumba Mining Concessions Ltd. (table 2). 

Cassiterite was produced exclusively at about 85 mines in 
Rwanda; wolframite, at 52 mines; and columbite-tantalite, at 26 
mines. The remaining mines produced at least two commodities 
each. In 2010, about 35,000 workers were employed in the 
Rwandan mineral industry (International Tin Research Institute, 
2011; Kay Nimmo, Network Leader—Sustainability, International 
Tin Research Institute, written commun., June 26, 2012). 


Commodity Review 


Metals 


Gold.—In 2012, Canadian companies Desert Gold Ventures 
Inc. and Simba Gold Corp. engaged in drilling programs at 
Byumba and Miyove Gold, respectively. Desert Gold hoped 
to increase resources at Byumba, which were estimated to be 
5.55 million metric tons at a grade of 1.48 grams per metric ton 
gold (Desert Gold Ventures Inc., 2012; Simba Gold Corp., 2012). 

Niobium (Columbium) and Tantalum.—Columbite- 
tantalite was mined by 44 producers in 2011; Rwanda’s 
columbite-tantalite production amounted to 249,534 kilograms 
(kg). Increased niobium and tantalum production in 2012 
could be attributable to the startup of new mining companies 
and artisanal cooperatives. The five leading producers in 2011 
were DEMICO, which accounted for 38,131 kg; ETS Munsad 
Minerals, 33,643 kg; ETS Kalinda, 29,897 kg; EPROCOMI, 
21,846 kg; and KUAKA, 14,677 kg. In the first 9 months 
of 2012, the Rubavu District accounted for 20% of national 
columbite-tantalite output; the Rutsiro District, 13%; and the 
Nyabihu District, 11% (Kanzira and Mukamurenzi, 2012, p. 45—46; 
International Tin Research Institute, 2013a, unpaginated). 

Tin.—Cassiterite was mined by 104 producers in 2011; 
Rwanada’s cassiterite production amounted to 5,197 metric 
tons (t). The five leading producers were Rutongo Mines, which 
accounted for 1,057 t; Natural Resources Development Rwanda 
Ltd., 210 t; KODUBU, 133 t; ETS Sindambiwe, 128 t; and 
ETS Munsad Minerals, 122 t. In the first 9 months of 2012, 
the Rulindo District accounted for 38% of national cassiterite 
output; the Rutsiro District, 8%; and the Kayonza District, 7% 
(Kanzira and Mukamurenzi, 2012, p. 38-42; International Tin 
Research Institute, 2013a, unpaginated). 

Tungsten.—Wolframite was mined by 39 producers in 
2011; Rwanada’s wolframite production amounted to 1,235 t. 
Increased tungsten production in 2012 could be attributable to 
the startup of new mining companies and artisanal cooperatives. 
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The five leading producers in 2011 were Eurotrade International 
S.A., Which accounted for 262 t; Rwanda Allied Partners, 261 t; 
Wolfram Mining and Processing Ltd., 145 t; New Bugarama 
Mining Co., 130 t; and African Primary Tungsten SARL, 125 t. 
In the first 9 months of 2012, the Kayonza District accounted 
for 25% of national wolframite production; the Rulindo District, 
13%; and the Burera District, 11% (Kanzira and Mukamurenzi, 
2012, p. 43-44; International Tin Research Institute, 

2013a, unpaginated). 


Industrial Minerals 


Cement.—Rwanda’s cement consumption amounted to 
about 350,000 metric tons per year (t/yr), of which about 
100,000 t/yr was supplied by Cimenterie du Rwanda Ltd. 
(Cimerwa). Domestic cement demand was likely to increase 
because of the country’s strong economic outlook. Cimerwa 
planned to increase its plant’s capacity to 700,000 t/yr by 2014. 
In December 2012, PPC Ltd. of South Africa purchased a 51% 
share in Cimerwa (Global Cement Magazine, 2013). 

Clay and Shale, Crushed Stone, Gypsum, and Pumice 
and Pumicite.—The African Bank Development Group 
(2010, p. 2-3) estimated that an increase in Cimerwa’s cement 
production capacity to 600,000 t/yr would result in additional 
consumption of about 570,000 t/yr of limestone, 180,000 t/yr 
of pozzolanic materials, 70,000 t/yr of sandstone, 51,000 t/yr of 
clay, and 24,000 t/yr of gypsum. Cimerwa planned to increase 
production from its limestone, pozzolanic materials, and 
sandstone quarries, and to open a new clay quarry. Gypsum was 
expected to be imported from Kenya. 


Mineral Fuels and Related Materials 


Natural Gas.—Lake Kivu was estimated to contain 60 billion 
cubic meters of natural gas. KP1 extracted natural gas from 
Lake Kivu for use in its 4.5-megawatt (MW)-capacity gas-fired 
power station. Kivuwatt Ltd. (a subsidiary of ContourGlobal 
LLC of the United States) planned to extract natural gas from 
Lake Kivu and to build a new gas-fired power station. In the first 
phase of the project, the plant was expected to have a capacity 
of 25 MW by the end of 2012. Depending on financing and the 
success of the first phase, Kivuwatt planned to increase capacity 
to 100 MW by 2015 (Rwanda Development Board, 2012, 

p. 24, 25). 
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Peat.—Peat Energy Co. (a subsidiary of Rwanda Investment 
Group) produced about 24,000 t/yr of peat for use in cement 
production. Rwanda Auto Services supplied peat to prisons 
for cooking fuel. In 2012, the Government was building a 
new 16-MW-capacity peat-fired power station at Bugurama. 
The Government also planned to complete two new 
100-MW-capacity peat-fired power stations by 2017 (Rwanda 
Development Board, 2012, p. 32, 34-35). 
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Commodity” 


Cement 
Gold, mine output, Au content? 


Natural gas, dry° 


Niobium (columbium) and tantalum, 


columbite-tantalite ore and concentrate: 
Gross weight 
Nb content® 
Ta content® 
Peat® 
Stone: 
Limestone 
Pozzolanic materials 
Sandstone 
Tin, mine output, concentrate: 
Gross weight 
Sn content® 
Tungsten, mine output, concentrate: 
Gross weight 
W content® 
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TABLE 1 


(Metric tons unless otherwise specified) 


RWANDA: PRODUCTION OF MINERAL COMMODITIES! 


2008 2009 

103,244 92,100 

do. 40 30 

million cubic meters = 1 

kilograms 922,000 952,000 
do. 300,000 ° 310,000 * 
do. 230,000 * 230,000 * 

6,000 19,000 

99,000 88,000 

31,000 28,000 

12,000 11,000 

2,848 4,205 

1,600 2,400 

1,309 870 

700 460 


2010 
95,101 
3 

3 


560,000 
180,000 ' 
140,000 ' 
29,000 * 


91,000 
29,000 
11,000 


3,293 
3,000 


764 
410 


“Estimated; estimated data are rounded to no more than three significant digits. "Revised. do. Ditto. -- Zero. 
'Table includes data available through February 21, 2014. 
"In addition to the commodities listed, brick clay, lime, and sapphire are also known to be produced, but information is inadequate to make reliable 


estimates of output. 

>Reported exports. 

‘Reported data. 

*For use in cement production only. 
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2011 

94,100 
3 e 

4 


249,534 ° 
80,000 ° 
61,000 * 
46,000 ' 


90,000 
28,000 
11,000 


5,197 * 
2,900 * 


1,235:* 
660 ° 


2012° 
100,000 
3 

3 


600,000 
190,000 
150,000 

46,000 


96,000 
30,000 
12,000 


2,900 
1,600 


1,600 
860 
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Cement 
Natural gas 


Commodity 


Niobium (columbium) and 
tantalum, columbite-tantalite 
ore and concentrate 


Do. 
Do. 
Do. 
Do. 


Sapphire 
Stone, crushed: 
Limestone 

Pozzolanic materials 

Sandstone 
Tin: 

Cassiterite, ore and 


million cubic 
meters 


TABLE 2 


RWANDA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Cimenterie du Rwanda Ltd. (Cimerwa) (PPC Ltd., 51%) 
Kibuye Power 1! Ltd. 


DEMICO 


Ets Munsad Minerals 

Ets Kalinda 

EPROCOMI 

Gatumba Mining Concessions Ltd. (GMC) (Kivu 
Resouces Ltd., 51%, and Government, 49%) 

KUAKA 

KODUBU 

Vision Mining Co. 

37 other producers 

Peat Energy Co. [subsidiary of Rwanda Investment 
Group S.A. (RIG)] 

Rwanda Auto Services 

Artisanal miners 


Cimenterie du Rwanda Ltd. (Cimerwa) (PPC Ltd., 51%) 
do. 


do. 


Rutongo Mines Ltd. (Tinco Investments Ltd., 50%, 
and Government, 50%) 


Natural Resources Development Rwanda Ltd. (NRD) 


Ets Munsad Minerals 


Gatumba Mining Concessions Ltd. (GMC) 


Wolfram Mining and Processing Ltd. 


concentrate 

Do. 

Do. do. 

Do. KODUBU 

Do. Ets Sindambiwe 

Do. 

Do. Modem Mining 

Do. 

Do. 

Do. SEMICO 

Do. 95 other producers 
Refined 


Tungsten, wolframite ore 
and concentrate 


“Estimated. Do., do. Ditto. NA Not; available. 


Metal Processing Association 

Eurotrade International S.A. (subsidiary of Tinco 
Investments Ltd.) 

Rwanda Allied Partners 

Wolfram Mining and Processing Ltd. 

New Bugarama Mining Co. 

Africa Primary Tungsten SARL 

34 other producers 


'Not operating in 2012. 
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Location of main facilities 


Annual capacity 


Plant at Cyangugu 100,000 
Plant at Lake Kivu 11° 
Kagihima Mine in Kazirabonde Cell 39° 
Masoro Mine in Kabageshi Cell 34 ° 
Rubare Mine in Gishyeshye Cell 30 * 
Mizbiri Mine in Ruhembe Cell 22 * 
Mines in Ngororeno District 17° 
Giseke Mine in Nyarubuye Cell 15 © 
Gihinga Mine in Terimbere Cell 15 © 
Ndama Mine in Rwikiniro Cell 11° 
Various locations 85 ° 
Mine at Gishoma in Rusizi District 26,000 
Mines in North and East Provinces 22,000 ° 
Mines at Cyangugu NA 
Mine at Nyakabuye 110,000 * 

do. = 34,000 ° 
Mine at Nengo 13,000 ¢ 
Gasambya, Gisanze, Karambo, 1,200 

Mahaza, Masoro, and Nyamyumba 

Mines in Rulindo District 
Nemba Mine in Bugesera District _ 168 
Rutsiro Mine in Rutsiro District __ 60 
Mines in Rutsiro District $ 140 * 
Gashorera Mine in Gashorera Cell 130 * 
Masoro Mine in Kabageshi Cell 130 * 
Rusheshe Mine in Bihembe Cell 130 * 
Mines in Ngororeno District 110° 
Rwinkavu Mine in Rwinkavu Cell TO 
Rwobe Mine in Kagihima Cell 110 © 
Various locations 3,200 © 
Smelter at Gisnyi| _ : 200 
Nyakabingo Mine in Kabaraza Cell 480 
Kirimbari Mine in Nyamiyaga Cell 270° 
Gifurwe Mine in Gifurwe Cell 150 
Bugarama Mine in KiringaCell | 130 © 
Kabukoko Mine in Ruhango Cell 130 ° 
Various locations __ _ 320° 


THE MINERAL INDUSTRY OF SIERRA LEONE 


By Omayra Bermudez-Lugo 


Sierra Leone’s real gross domestic product (GDP) in 2012 
__ grew by an estimated 15.2%, driven mostly by an upsurge in 
iron ore production. The mineral sector accounted for about 
71% of total export revenues in 2012 (mainly from exports 
— of diamond, iron ore, and rutile concentrate), and it employed 


about 3% of the total workforce. Agriculture, however, remained 


__ the mainstay of the economy, accounting for about 42% of the 


GDP and employing about 70% of the country’s total workforce. 


_— Sierra Leone ranked among the world’s top 10 producers of 
— diamond and rutile by volume. Other commodities produced 
— included bauxite, cement, gold, and ilmenite and zirconium 
— concentrates. Prospective minerals included petroleum, 
natural gas, and rare-earth minerals. Sierra Leone was open to 
__ foreign direct investment and adhered to global standards for 
|__ transparency, which included participation in the Extractive 
_— Industries Transparency Initiative (EITI) and the Kimberley 
Process Certification Scheme (Bank of Sierra Leone, 2013, 
— p. 1-3; Bedinger, 2013; International Monetary Fund, 2013, 
~ p. 8; Kimberley Process Rough Diamond Statistics, 2013). 


Government Policies and Programs 


The Ministry of Mines and Mineral Resources of Sierra 
— Leone (MMR) is the Government agency responsible for the 
administration of the mining sector, which is regulated by the 
Mines and Minerals Act of 2009. Under this law, all rights 
of ownership in and control of minerals in Sierra Leone are 
vested in the state. Petroleum exploration and production is 
regulated by the Petroleum (Exploration and Production) Act 
(2011). The Petroleum Directorate is the Government agency 
tasked with monitoring all petroleum operations in the country, 
including assisting in the assessment of prospective investors 
in the sector, participating in the bidding process, assessing 
royalties and bonuses owed to the Government, and ensuring 
the establishment of a central database for petroleum-related 
activities, among other tasks. The Sierra Leone National 
Petroleum Company is responsible for the management 
on behalf of the Government of all commercial aspects of 
petroleum operations in the country (Ministry of Mines and 
Mineral Resources of Sierra Leone, 2010; Sierra Leone Web, 
2013b). 

In January 2012, the Government launched an online mining 

database to provide public access to information regarding the 
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granting of mining licenses. The database provides the status of 
mining licenses, the geo-referenced location of concession areas, 


and information on paid and outstanding mining fees and on 
ownership of exploration and mining rights. On March 29, the 
Sierra Leone Parliament enacted the National Minerals Agency 
Act, which created the National Minerals Agency (NMA). The 
NMA is tasked with implementing the mining policies devised 
by the MMR (Sierra Leone Web, 2013a; Natural Resource 
Charter, undated). 
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Production 


Sierra Leone’s output levels for bauxite, gold, and zirconium 
concentrate decreased during the year by 40%, 18%, and 
93%, respectively. Production increased for all other mineral 
commodities, however, including iron ore, diamond, ilmenite 
concentrate, rutile concentrate, and cement, which increased by 
408%, 52%, 42%, 39%, and 8%, respectively. The significant 
increase in iron ore output was mainly a result of the rampup 
of production at the Marampa and the Tonkolili iron ore mines. 
Data on mineral production are in table 1. 


Structure of the Mineral Industry 


Most of Sierra Leone’s mining and mineral processing 
operations were privately owned. Table 2 is a list of major 
mineral industry facilities. 


Mineral Trade 


Sierra Leone’s total merchandise trade (exports plus imports) 
was valued at $2.7 billion in 2012. Total export receipts from 
diamond, iron ore, and rutile concentrate exports amounted 
to $1.1 billion. Export revenues from the mineral sector 
accounted for 70.67% of total export receipts. Sierra Leone’s 
total exports to the United States were valued at about 
$17.8 million compared with about $26.6 million in 2011; 
$2.9 million of these exports were rough diamond. Imports 
from the United States were valued at about $100.9 million in 
2012 compared with $102.8 million in 2011; these included 
$5.3 million in excavating machinery, $296,000 in petroleum 
products; $61,000 in iron and steel products, and $53,000 in 
drilling and oilfield equipment. Sierra Leone was an active 
member of the Economic Community of West African States 
(Bank of Sierra Leone, 2013, p. 22-24; U.S. Census Bureau, 
2013a, b). 


Commodity Review 


Metals 


Bauxite and Alumina.—Netherlands-based Vimetco N.V.’s 
vertically integrated bauxite mining operation in Sierra Leone 
produced a total of 776,000 metric tons (t) compared with a 
revised 1.3 million metric tons (Mt) in 2011. The decrease in 
production was attributed to adverse weather conditions that 
affected the operation of mining equipment. Vimetco operated 
the mine through its subsidiary Sierra Mineral Holdings | Ltd. 
All the bauxite produced was shipped to Romania and processed 
into alumina at Vimetco’s alumina refinery in Tulcea and then 
into aluminum at the company’s aluminum smelter in Slatina. 
In 2012, Vimetco’s bauxite mining license in Sierra Leone was 
extended for a period of 20 years. The company’s estimated 


36.1 


bauxite reserves were reported to be about 31 Mt (Vimetco N.V., 
2013a, p. 7-8, 10; 2013b). 

Gold.—In November 2012, London-based Amara Mining 
ple (formerly Cluff Gold plc; the name was changed on 
October 1, 2012) completed an updated resource estimate study 
for its Baomahun gold project, which is located about 180 
kilometers (km) east of the capital city of Freetown in Southern 
Province. Indicated mineral resources at Baomahun were 
updated to 38.4 Mt at an average grade of 1.82 grams per metric 
ton (g/t) gold, and inferred mineral resources were updated 
to 6.6 Mt at an average grade of 2.52 g/t gold. A definitive 
feasibility study for Baomahun was expected to be completed 
by the second half of 2013 and the mine to be operational by 
the second half of 2015, depending on the results of the study. 
Baomahun would be developed as an open pit mine with a 
conventional carbon-in-leach processing plant. The mine was 
expected to produce more than 4,000 kilograms per year of gold 
and to have an estimated life of 8 years (Amara Mining plc, 
2013, p. 21-22). 

Also in November, Polo Resources Ltd. of South Africa, 
through its subsidiary Nimini Mining Ltd., was granted a 
25-year mining license for the development of the Komahun 
gold project. A resource estimate conducted by SGS Canada 
Inc. and published by Polo Resources in August 2012 yielded 
indicated resources for Komahun of 3.5 Mt at an average grade 
of 4.59 g/t gold and inferred resources of 2.2 Mt at an average 
grade of 3.64 g/t gold. Polo planned to complete a prefeasibility 
study for Komahun during the second quarter of 2013 (Polo 
Resources Ltd., 2012a, p. 10; 2012b; SGS Canada Inc., 2012, 
p. 10). 

Iron Ore.—The Marampa Mine, which was operated by 
London Mining plc of the United Kingdom, produced more 
than 1.5 Mt of high-quality iron ore sinter concentrate in 2012. 
Production was from the mining of highly weathered primary 
ore and from tailings. The Marampa Mine had operated from 
1935 to 1975 and then again from 1982 to 1985 but was 
closed in 1985 owing to a decrease in the global price of iron 
ore and an increase in operating costs. The mine remained 
closed until 2009 as a result of Sierra Leone’s civil war, and it 
was eventually reopened in 2011. London Mining planned to 
expand the mine’s production capacity to 5 million metric tons 
per year (Mt/yr) of sinter concentrates by the end of 2013 by 
mining highly weathered primary ore and also tailings from 
the mine’s previous operation. The commissioning of a second 
processing plant was expected to increase the mine’s production 
capacity to at least 3.3 Mt/yr by 2013. A bankable feasibility 
study completed in November considered further expanding 
the plant’s processing capacity to 9 Mt/yr. As of December 
2012, Marampa’s indicated mineral resources were estimated 
to be 829 Mt at an average grade of 31.7% iron and the mine’s 
inferred mineral resources to be 208 Mt at an average grade 
of 30.6% iron. Total mineral resources at Marampa, including 
tailings, were estimated to be 1.07 billion metric tons (Gt) at a 
grade of 31.2% iron (London Mining plc, 2013, p. 24-28). 

The Tonkolili Mine produced a total of 5.1 Mt of iron ore in 
2012 and was expected to reach a processing plant run rate of 
20 Mt/yr by 2013 from its current installed capacity of 10 Mt/yr. 
Tonkolili’s total resources were estimated to be 12.8 Gt of 


36.2 


measured, indicated, and inferred resources, which included 
126.6 Mt of direct-shipping hematite lump ore at an average 
grade of 59.1% iron, 11.5 Gt of magnetite at an average grade of 
30.1% iron, and 1.1 Gt of saprolite at an average grade of 40% 
iron (African Minerals Ltd., 2013, p. 2; undated). 

Titanium and Zirconium.—tThe Sierra Rutile Mine, which 
was operated by Sierra Rutile Ltd., was the country’s sole 
producer of ilmenite, rutile, and zirconium concentrates. The 
Sierra Rutile Mine is located in southwestern Sierra Leone near 
the Imperri Hills, about 30 km from the Atlantic Ocean and 
130 km from Freetown. In 2012, the mine produced a total of 
94,493 t of rutile concentrate, 22,590 t of ilmenite concentrate, 
and 610 t of zirconium concentrate. A dry mining plant that was 
commissioned during the fourth quarter of 2012 was expected 
to add between 30,000 and 35,000 metric tons per year (t/yr) of 
rutile concentrate and between 6,000 and 9,000 t/yr of ilmenite 
concentrate to the output capacity of the Sierra Rutile Mine. The 
new dry plant would be able to produce high-grade titanium 
minerals, which were reportedly inaccessible by dredge mining 
(Sierra Rutile Ltd., 2012, p. 10-11). 

A feasibility study for the construction of a second dry mining 
plant, which would have a capacity to produce an additional 
83,000 t/yr of rutile concentrate, 46,000 t/yr of ilmenite 
concentrate, and 9,500 t/yr of zirconium concentrate, was 
expected to be completed during the second quarter of 2013. 
As of August 31, 2012, Joint Ore Reserves Committee (JORC)- 
compliant measured, indicated, and inferred resources for the 
mine were estimated to be more than 800 Mt. In October, the 
company also announced the completion of a scoping study for 
the Sembehun dredge mining project, which, if it is developed, 
could reportedly add 113,000 t/yr of rutile concentrate and 
66,000 t/yr of ilmenite concentrate to Sierra Rutile’s operation 
for a period of more than 20 years. The project would consist 
of a 1,875-metric-ton-per-hour (t/h) bucket ladder dredge 
and associated floating concentrator plant, a 50-t/h mineral 
separation plant, and an 18.6-megawatt powerplant. Sierra 
Rutile planned to carry out an exploration program and mineral 
resource evaluation in 2013 for other targets, including the 
Gbangbaia, the Jagbwema, and the Semabu deposits, which 
are adjacent to the Sierra Rutile Mine (Sierra Rutile Ltd., 2012, 
p. 11-14). 


Industrial Minerals 


Diamond.—Diamond in Sierra Leone was mined mainly 
from alluvial deposits at the Bo, the Kenema, and the Kono 
districts along the drainages of the Bafi, the Mano, the Moa, the 
Sewa, and the Woyie Rivers. In 2012, the Kimberley Process 
Certification Scheme reported total rough diamond production 
to be 541,166 carats, which represented a 52% increase from 
production in 2011. All diamond output was exported. The 
average value per carat of Sierra Leone’s diamond decreased 
by about 13% to $302 per carat but, despite this decrease, the 
gem-quality to industrial-quality ratio improved during the year 
to about 80% gem-quality and 20% industrial-quality diamond 
(Bank of Sierra Leone, 2013, p. 6; Kimberley Process Rough 
Diamond Statistics, 2013). 
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| Mineral Fuels 
' 
1 Petroleum.—Sierra Leone did not produce or refine 
1 petroleum and was dependent upon imports to meet its domestic 
petroleum requirements. The discovery in 2007 of the Jubilee 
| oilfield offshore Ghana triggered the interest of international 
i petroleum companies in exploring offshore Sierra Leone along 
a the West Africa transform margin (WATM). The WATM is a 
hydrocarbon province that stretches 1,500 km along the coasts 
of eastern Ghana, Cote d’Ivoire, Liberia, and Sierra Leone. 
: Prior to 2012, at least nine companies explored for petroleum 
1 Offshore, including African Petroleum Corp. Ltd. of Australia; 
1 the consortium of Anadarko Petroleum Corp. of the United 
gy States, Repsol YPF S.A. of Spain, and Tullow Oil of the United 
a Kingdom; Lukoil Group of Russia; Oranto Petroleum Ltd. of 
1 Nigeria; Prontinal Ltd. of the United Kingdom; Talisman Energy 
» Inc. of Canada; and Young Energy Prize of Luxembourg (Sierra 
4, Leone Investment and Export Promotion Agency, 2012). 
« Inearly February 2012, Anadarko announced the discovery 
of 98 feet (ft) [30 meters (m)] of hydrocarbon pay in upper 
x Cretaceous reservoirs at its Jupiter-1 well on Block SL—07B-11. 
.j Block SL-07B-11 is located 25 km from the Mercury-1 
discovery well on Block SL-07B-10, which was drilled by 
Anadarko in 2010 to a total depth of about 15,950 ft (4,862 m). 
The drilling of Mercury-1 had yielded 135 ft (41 m) of oil pay 
in two Cretaceous fan systems, 114 ft (35 m) of which was of 
light sweet crude oil with a specific gravity of between 34 and 
42. Following these two discoveries, Anadarko planned to 
conduct drill stem testing in the basin. Drill stem testing is 
used to measure the pressure, permeability, and productive 
capacity of a geologic formation during the drilling of a well to 
determine the commercial viability of a hydrocarbon reservoir. 
Anadarko held a 65% working interest in Block SL-07B-10 in 
joint venture with Repsol (25%) and Tullow Oil (10%) and a 
35% participating interest in Block SL-07B—11 in joint venture 
with Repsol (25%) and Tullow Oil (20%) (Anadarko Petroleum 
Corp., 2010, 2012; African Petroleum Corp. Ltd., undated). 
In August 2012, the Government launched a petroleum 
licensing round offering nine blocks for exploration. 
Block SL-04A-10 was awarded to African Petroleum and 
Kosmos Energy Ltd. of the United States; Block SL-07A-10, 
to Elenilto Minerals and Mining LLC of the United States, 
Minexco Inc. of the United Kingdom, and Signet Petroleum 
Ltd. of Canada; Block SL-07C—10, to Maters Energy Oil and 
_ Gas Ltd. of Nigeria; Blocks SL-O8A—10 and SL-08B-10, to 
Chevron Sahara and Noble Energy Inc. of the United States 
"and ODYE Ltd. of the United Kingdom; Blocks SL-09A-10 
and SL-09B-10, to GNBH Sierra Leone Exploration; and 
. Block SL-10B-10, to Varada Petroleum and Hydrocarbons of 
»” the United States. There were no bids for Block SL-10A—10. 
‘ The Government was also searching for a partner to reopen 
” the Sierra Leone Petroleum Refining Co. (Government of the 
Republic of Sierra Leone State House, 2012; Sierra Leone 
# Investment and Export Promotion Agency, 2012). 
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The African Development Bank projects that Sierra Leone’s 
mining sector contribution to the GDP will increase to 22% in 
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2013 and reach 30% by 2017, mostly as a result of an increase 
in iron ore output. Although plans to expand the production 
capacity of bauxite, gold, iron ore, and titantum mineral 
operations are likely to boost the economy in the short run, 
the lack of adequate infrastructure to support mining activities 
could be a deterrent to future foreign direct investment in the 
mineral sector. Recent discoveries in the hydrocarbon sector 
and increased interest by international petroleum companies 
in exploring for petroleum offshore Sierra Leone suggest 

the likelihood of increased foreign direct investment in the 
hydrocarbons sector, however (African Development Bank 
Group, 2013, p. 2). 
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TABLE 1 
SIERRA LEONE: PRODUCTION OF MINERAL COMMODITIES"? 
(Metric tons unless otherwise specified) 
Commodity 7 2008 2009 2010 2011 2012 

Bauxite® thousand metric tons 954 757 1,090 1,300 ' 716 
Cement 254,180 236,240 300,980 310,890 335,400 
Diamond‘ carats 371,261 ° 400,843 ° 437,516 ° 357,161 ° 541,166 ° 
Gold, mine output, Au content kilograms 191 157 270 164’ 1417 
Iron ore: 

Gross weight thousand metric tons -- -- -- 1,300 ® 6,600 

Fe content (32% to 58%) do. = 2 ea goo ® 3,600 ° 
Titanium: 

Ilmenite concentrate 17,528 15,161 18,206 15,946 22,590 

Rutile concentrate 78,908 63,864 68,198 67,916 94,493 
Zirconium concentrate -- 5,560 7,092 8,496 610 


Preliminary. ‘Revised. do. Ditto. -- Zero. 

'Table includes data available through August 29, 2013. 

"In addition to the commodities listed, lignite reportedly was produced, but available information is inadequate to make a reliable estimate of output. 
Production in dry metric tons. 

“Source: Kimberley Process Certification Scheme. 

>About 60% gem quality and 40% industrial quality. 

About 80% gem quality and 20% industrial quality. 

’Source: Bank of Sierra Leone. 

8Does not include production from the Marampa Mine, which began operating in December 2011. 

"Iron content of ore for the Marampa Mine [1.5 million metric tons (Mt)] estimated to be 32%; iron content of ore for the Tonkolili Mine (5.1 Mt) 
estimated to be 59%. 
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a SIERRA LEONE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
lee Hs (Thousand metric tons unless otherwise specified) 
ied \~z 
| Annual 
ake Commodity Major operating companies and major equity owners Location of main facilities capacity 
a Bauxite Sierra Mineral Holdings 1 Ltd. (Vimetco N.V., 100%) Sierra Minerals Mine, 150 kilometers 1,500 
; southeast of Freetown 
Ll resc’s} Cement Sierra Leone Cement Corp. Ltd. (HeidelbergCement AG) _ Freetown plant 6,000 
<ye-~~, Diamond thousand Koidu Holdings S.A. (BSG Resources Ltd., 65%, Two kimberlite pipes, 2 kilometers from 120 ' 
river carats and Magma Diamond Resources Ltd., 35%) the district capital of Koidu 
m=’ [ron ore African Minerals Ltd., 75%, and Shandong Iron and Tonkolili Mine, 190 kilometers northeast 10,000 
Steel Group Co. Ltd., 25% of Freetown 
Do. London Mining ple Marampa Mine, 150 kilometers northeast 3,300 
of Freetown 
Titanium, ilmenite Sierra Rutile Ltd. Sierra Rutile Mine, 130 kilometers southeast 23 
of Freetown 


Titanium, rutile concentrate do. do. 100 
Zirconium concentrate do. do. 10 
Do., do. Ditto. 

"Under development. 
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THe MINERAL INDUSTRY OF SOMALIA 
By Thomas R. Yager 


Somalia, which is an East African country located on the Gulf 
of Aden and the Indian Ocean, produced smal! quantities of 
gemstones, granite, marble, niobium (columbium), salt, sand, 
sandstone, and tantalum in recent years. The mineral industry 
made a small contribution to Somalia’s exports and economy 
in general. The country also had deposits of feldspar, iron ore, 
kaolin, limestone, natural gas, quartz, silica sand, tin, and 
uranium. 

Somalia enacted a new constitution and held elections tn 
2012; however, the civil war continued in Somalia. African 
Union, Ethiopian, Kenyan, and Somalia’s Transitional Federal 
Government military forces engaged in combat with the 
Al-Shabab militia in various parts of the country, including the 
city of Kismayu. In March, Al-Shabab, which was affiliated with 
Al-Qaeda, also engaged in combat with military forces of the 
semiautonomous Puntland State in northern Somalia. By the end 
of September, Al-Shabab controlled only a few towns in central 
and southern Somalia (Gettleman, 2012; Hassan, 2012; Ibrahim 
and Gettleman, 2012). 

In January 2012, military forces from the self-declared 
Republic of Somaliland (which maintains a separate regional 
governing authority) engaged in combat with militias from 
the self-declared semiautonomous Khatumo State in northern 
Somalia. Somaliland’s declaration of independence in 1991 and 
Puntland’s and Khatumo’s declarations of autonomy in 1998 and 
2012, respectively, were not internationally recognized (Addis 
Fortune, 2012a). 


Production 


Mineral production data continued to be unavailable because 
of the lack ofa fully functioning central Government since 1991 
and the conflict that pervaded most of the country. In 2008, 
niobium and tantalum mining operations by Green African 
Development AB of Sweden started; it is unclear if production 
continued after a labor dispute in April 2009 (Indian Ocean 
Newsletter, 2009). 


Structure of the Mineral Industry 


Private companies produced granite, marble, and sandstone. 
Gemstone-mining and salt-mining operations appeared to be 
artisanal or small-scale in nature. 
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Commodity Review 


Metals 


Copper and Gold.—Mindesta Inc. of Canada engaged in 
rock and soil sampling at the Abdul Qadir, the Arapsyo, and 
the Qabri Bahar properties from September 2011 to July 2012. 
In November 2012, Mindesta announced plans for further soil 
sampling (Mindesta Inc., 2012). 


Mineral Fuels 


Natural Gas and Petroleum.—Horn Petroleum Corp. of 
Canada and its joint-venture partner explored for petroleum at 
the Dharoor Valley and the Nugaal Valley onshore blocks in 
Puntland. In August 2012, the Shabeel North well was reported 
to be not prospective for hydrocarbons. The companies planned 
to drill one exploration well each at Dharoor Valley and Nugaal 
Valley by late 2015 (Range Resources Ltd., 2012). 

Genel Energy Ltd. of the United Kingdom held 
Blocks SL—-10B and SL—13 in Somaliland. The company 
planned to drill its first well in the second quarter of 2014 and its 
second well in 2015 (Addis Fortune, 201 2b). 
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THE MINERAL INDUSTRY OF SOUTH AFRICA 
By Thomas R. Yager 


The Republic of South Africa remained one of the world’s 
leading mining and mineral-processing countries. In 2012, 
South Africa’s estimated share of world mined platinum 
production amounted to 72%; refined rhodium, 59%; refined 
platinum, 57%; kyanite and other materials, 53%; chromium, 
46%; mined palladium, 36%; vanadium, 35%; vermiculite, 
34%; refined palladium, 29%; zirconium, 28%; manganese, 
22%; ilmenite, 17%; rutile, 16%; refined gold, 10%; mined gold, 
6%; coal, 4%; fluorspar, 3%; antimony, mined cobalt, iron ore, 
nickel, silica sand, and silicon metal, 2% each; and aluminum, 
tefined cobalt, ferrosilicon, lead, and phosphate rock, 1% each 
(Bedinger, 2013; BP p.l.c., 2013, p. 32; Bray, 2013; Carlin, 
2013; Cobalt Development Institute, 2013; Corathers, 2013a; 
2013b, p. 67.13-67.14; Dolley, 2013; George, 2013; Guberman, 
2013; Jasinski, 2013; Johnson Matthey plc, 2013, p. 50, 52, 54, 
56; Kuck, 2013; Loferski, 2013a, b; Miller, 2013; Papp, 2013; 
Polyak, 2013; Shedd, 2013; Tanner, 2013a, b; Tuck, 2013; 
World Gold Council, 2013, p. 19). 

In 2012, South Africa’s estimated share of the world’s coal 
consumption was 2.4%, and petroleum products consumption, 
0.7%. The country also accounted for 92% of total African 
coal consumption and 16% of total African petroleum products 
consumption in 2012 (BP p.l.c., 2013, p. 9, 33). 


Minerals in the National Economy 


The mineral industry accounted for 8.3% of the gross 
domestic product (GDP) in 2012 compared with 8.8% in 
2011. Crude and processed mineral products accounted for 
42% of the value of total exports. About 74% of crude mineral 
products and 84% of processed mineral products, by value, 
were exported in 2012. Employment in the mineral industry 
amounted to 524,632 workers in 2012 compared with a revised 
512,878 in 2011 and 415,988 in 2002. In 2012, platinum-group 
metal (PGM) mining accounted for 37.7% of the mineral 
industry’s employment; gold, 27.1%; coal, 15.9%; iron ore, 
4.5%; chromite, 3.8%; diamond, 2.3%; manganese, 1.7%; and 
other minerals, 7%. In 2002, gold mining accounted for 47.9% 
of the mineral industry’s employment; PGMs, 26.8%; coal, 
11.4%; diamond, 3.9%; and chromite, iron ore, and manganese 
combined, a total of 3.2% (Chamber of Mines of South Africa, 
2012, p. 12; 2013, p. 6-7, 12; Martin Kohler, Deputy Director of 
Statistics, Department of Mineral Resources, written commun., 
August 7, 2013). 


Government Policies and Programs 


The Government’s Black Economic Empowerment (BEE) 
program requires that black ownership of mining companies 
reach 26% by 2014. In September 2010, the Government 
introduced its new Mining Charter, which allows companies to 
use the value of their domestic beneficiation activities as credit 
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for up to 11% of their black ownership requirements. The new 
Mining Charter requires mining companies to purchase 70% 
of their services, 50% of their consumable goods, and 40% of 
their capital goods from BEE entities by 2014. Companies are 
also required to report progress annually on the development 
of near-mine communities, the sustainability of growth and 
development, and mineral beneficiation (Creamer, 2010). 


Environment 


In the Witwatersrand basin, acid mine drainage from gold 
mining operations threatened to contaminate water supplies in 
Gauteng Province with increased levels of toxic heavy metals 
and radioactive particles. The acid mine drainage was the 
result of leaching from tailings piles and from abandoned deep 
underground mines that filled with water that became acidic. 
In the eastern part of the Witwatersrand basin, the rising water 
levels in the mines are expected to reach the environmental 
critical level (ECL) (which is the highest level in a mine in 
which groundwater systems are not contaminated) by June 2014. 
In the central part of the basin, which includes Johannesburg, 
the ECL is expected to be reached in mid-2013 (Allan, 2013). 


Production 


In 2012, mined cobalt production increased by 56%; 
kaolin, 35%; refined cobalt, 28%; antimony, an estimated 
20%; anthracite coal, 18%; gypsum, 17%; iron ore, 16%; 
and direct-reduced iron, an estimated 13%. The output of 
pyrophyllite decreased by 85%; slate, 55%; silicomanganese, 
53%; crude petroleum, 42%; mica, 37%; flint clay, 30%; silicon 
metal and ferrosilicon, by an estimated 27% each; sulfur and 
smelted copper, 24% each; refined copper, 23%; vermiculite, 
22%; lime and silica sand, 21% each; aluminum and fire clay, 
18% each; iridium 17%; mined copper and uranium, 16% 
each; mined gold, 14%; platinum and phosphate rock, 13% 
each; rhodium, 12%; and ferrochromium, ruthenium and 
zircon, 11% each. Refined zinc production was shut down at 
the end of 2011 (table 1; Martin Kohler, Deputy Director of 
Statistics, Department of Mineral Resources, written commun., 
August 7, 2013). 


Structure of the Mmeral Industry 


Most of the South African mineral industry was privately 
owned. The production of diamond and gold, which were 
produced mostly by artisanal miners in many African countries, 
was dominated by large-scale producers in South Africa. The 
leading producer’s share of total output varied sharply by 
commodity; the leading producer of iron ore accounted for 64% 
of national production; that of diamond, 61%; nickel, 42%; 
manganese, 41%; gold, 30%; and coal, 22% (table 2). 
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Reserves and Resources 


South Africa’s estimated share of world reserves of PGMs 
amounted to 95%; chromite, 43%; zirconium, 29%; vanadium, 
25%; manganese, 24%; rutile, 20%; fluorspar, 17%; gold, 

12%; and ilmenite, 10%. The country also had substantial 
reserves of andalusite, antimony, coal, copper, iron ore, lead, 
nickel, phosphate rock, uranium, vermiculite, and zinc (table 3; 
Bedinger, 2013; Corathers, 2013a; George, 2013; Loferski, 
2013a, b; Miller, 2013; Papp, 2013; Polyak, 2013). 


Mineral Trade 


In 2012, South Africa’s exports of gold amounted to 
$8.41 billion; coal, $6.11 billion; iron ore; $5.63 billion; 
platinum, $5.26 billion; manganese ore, $1.13 billion; palladium, 
$1.07 billion; rhodium, $625 million; nickel, $572 million; 
chromite, $420 million; copper, $185 million; iridium, 
$114 million; ruthenium, $53 million; and other crude mineral 
products, which included diamond, ilmenite, rutile, and 
zircon, $1.75 billion. Exports of ferrochromium amounted 
to $2.61 billion; manganese metal and alloys, $720 million; 
vanadium alloys and other vanadium products, $266 million; 
silicon metal and alloys, $159 million; and other processed 
mineral products, which included aluminum, $2.06 billion 
(Martin Kohler, Deputy Director of Statistics, Department of 
Mineral Resources, written commun., August 7, 2013). 

The percentage of domestic consumption of mineral 
commodities produced in South Africa varied sharply by 
commodity. In 2012, ferrochromium exports, by volume, 
amounted to 90% of domestic production; iron ore, 85%; 
manganese ore, 84%; PGMs, 83%; vanadium, 78%; 
manganese alloys and nickel, 77% each; vermiculite, 73%; 
silicon alloys, 68%; coal, 29%; flint clay, 3%; and lime and 
silica, less than 1% each (Martin Kohler, Deputy Director of 
Statistics, Department of Mineral Resources, written commun., 
August 7, 2013). 


Commodity Review 
Metals 


Aluminum.—South Africa produced primary aluminum from 
alumina imported from Guinea. BHP Billiton Ltd. of Australia 
operated the Bayside and the Hillside primary aluminum 
smelters at Richards Bay. Production at Hillside decreased to 
566,000 metric tons (t) in 2012 from 712,000 t in 2011, and 
production at Bayside increased to 99,000 t from 97,000 t 
(BHP Billiton Ltd., 2012b, p. 4; 2013, p. 4). 

Antimony.—The Consolidated Murchison Mine was South 
Africa’s only producer of antimony. Village Main Reef Ltd. won 
final approval from the Government for the purchase of the mine 
in June 2012. Village Main Reef was ramping up production 
to about 3,900 metric tons per year (t/yr) of antimony. The 
company was engaged in deepening its three existing mine 
shafts; further increases in production were likely to result from 
the mining of near-surface resources. Reserves were estimated to 
be 993,000 t at a grade of 2.67% antimony in November 2011. 
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The remaining life of the mine was estimated to be 11. years 
(Clarke, 2012). | 

Chromium.—In 2012, chromite production was about 
11.31 million metric tons (Mt) compared with 11.87 Mt in 2011 
and 6.44 Mt in 2002 because of increased production from 
the Dwarsrivier Mine and the opening of the Lesedi Mine, 
the Sky Chrome Mine, and other mines. From 2002 to 2012, 
employment in chromite mining increased to 16,389 workers 
from 5,404 (table 1; Chamber of Mines of South Africa, 2012, 
p. 12, 15; 2013, p. 12). 

Xstrata plc of Switzerland and its joint-venture partner 
Merafe Resources Ltd. mined 2.31 Mt of chromite in 2012. 
Production at the Thorncliffe Mine was 769,000 t; the Helena 
Mine, 689,000 t; the Kroondal Mine, 684,000 t; and the 
Waterval Mine, 102,000 t. The Horizon Mine was reopened 
in 2012 and produced 70,000 t; Xstrata and Merafe planned 
to start the rampup to full capacity in the first half of 2013. In 
2012, Xstrata and Merafe completed the new Magareng Mine 
within the Thorncliffe Mine complex; the mine’s beneficiation 
plant was likely to be completed in the first half of 2013. 

The Magareng Mine, which would provide ore to the Lion 
ferrochromium plant, had a capacity of 1.2 million metric tons 
per year (Mt/yr) (Engineering & Mining Journal, 2010; Xstrata 
ple, 2013, p. 29, 35). 

Xstrata and Merafe produced 1.18 Mt of ferrochromium 
in 2012 compared with 1.29 Mt in 2011. Production at the 
Wonderkop plant was 355,000 t; the Lion plant, 318,000 t; the 
Lydenburg plant, 269,000 t; the Boshoek plant, 154,000 t; and 
the Rustenburg plant, 79,000 t. In 2012, output was reduced to 
66% of capacity because of decreased demand, power buybacks 
by state-owned utility Eskom, increased power costs, and 
labor disputes. The companies signed another power buyback 
agreement that would reduce ferrochromium production by 
about 100,000 t in the first quarter of 2013. Xstrata and Merafe 
were engaged in an expansion of the Lion plant’s capacity to 
720,000 t/yr from 360,000 t/yr. The project was expected to 
be completed by the end of 2013 (Platinum Weekly, 2012; 
Xstrata ple, 2013, p. 29, 35). 

In October 2012, Xstrata and Merafe completed the 
construction of the Tswelopele pelletizing and sintering plant, 
which had a capacity of 600,000 t/yr. By yearend, the plant was 
operating at full capacity. Tswelopele recovered chromite from 
the tailings of PGM mining operations (Xstrata plc, 2013, p. 29). 

Samancor Chrome Ltd. (International Mineral Resources 
BV of the Netherlands, 70%) produced chromite at the Eastern 
Chrome Mines in Mpumalanga Province and the Western Chrome 
Mines in North West Province. The company accounted for about 
30% of South Affrica’s chromite production. The majority of 
Samancor Chrome’s output was consumed in its ferrochromium 
plants (Competition Tribunal of South Africa, 2012). 

Samancor Chrome operated the Ferrometals plant in 
Witbank, the Middelburg plant in Middelburg, and the Tubatse 
plant in Steelpoort; the plants had a combined capacity of 
1.12 Mt/yr (table 2). The company accounted for about 10% of 
the world’s ferrochromium production (Competition Tribunal of 
South Africa, 2012). 

Assmang Ltd. [African Rainbow Minerals Ltd. (ARM), 

50%, and Assore Ltd., 50%] operated the Dwarsrivier Mine in 
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Mpumalanga Province. In 2012, production increased to 1 Mt 
rom 922,000 t in 2011. Output was expected to ramp up to 
1.4 Mt/yr in 2012; production plans were constrained by weak 
jemand (African Rainbow Minerals Ltd., 2012a, p. 65, 78; 
1012b, p. 58; 2013, p. 58). 
i Assmang’s ferrochromium production at the Machadodorp 
blant decreased to 73,000 t in 2012 from 228,000 t in 2011. 
im October 2012, the company completed the conversion of 
wo of its furnaces from ferrochromium to ferromanganese 
ecause ferromanganese is 65% as power intensive to produce 
1s ferrochromium. Assmang’s ferrochromium production shut 
sown in the second half of 2012 (Ryan’s Notes, 2011b; African 
‘sainbow Minerals Ltd., 2012a, p. 67-68, 78; 2012b, p. 58; 
5013, p. 58). 
s ARM and its joint-venture partner MMC Norilsk Nickel of 
xussia Operated the Nkomati Chrome Mine. In 2012, sales 
‘ecreased to 266,000 t from 666,000 t in 2011 (African Rainbow 
Minerals Ltd., 2012a, p. 62; 2012b, p. 64; 2013, p. 64). 
is International Ferro Metals Ltd. (IFM) operated the Lesedi and 
she Sky Chrome Mines and the Buffelsfontein ferrochromium 
lant in North West Province. In 2012, IFM produced 
111,359 t of ferrochromium; production was constrained by 
syower buybacks by Eskom in the second quarter. Also in the 
econd quarter, the Sky Chrome Mine was producing at a rate of 
90,000 t/yr of run-of-mine ore. IFM planned to increase output 
~t Sky Chrome to 840,000 t/yr in the third quarter, as reserves of 
be Lesedi Mine were depleted (Ryan’s Notes, 2012e, f; 2013). 
ASA Metals (Pty) Ltd. (Sinosteel Corp. of China, 60%, and 
<'mpopo Economic Development Enterprise, 40%) operated 
e chromite mine and a ferrochromium plant with capacities 
: of 800,000 t/yr and 400,000 t/yr, respectively. In early 2012, 

(SA Metals agreed to shut down 33% of its ferrochromium 
“pacity for 6 months because of a power buyback agreement 
offith Eskom. Total production losses were expected to be as 
uch as 60,000 t of ferrochromium (Ryan’s Notes, 2012b). 
A. a, Hemic Ferrochrome (Pty) Ltd. (a subsidiary of Mitsubishi 
jor. of Japan) operated the Bokfontein Mine, which had a 

" ‘pacity of 1.5 Mt/yr, and a ferrochromium plant with a capacity 
gt 420,000 t/yr (table 2). After a partial shutdown in April and 
Z May 2012 because of a power buyback agreement with Eskom, 

~ demic restored ferrochromium production to full capacity. 
é she company subsequently signed another power buyback 

f ,oreement that would shut down 40% of ferrochromium 

apacity from the beginning of December to the end of March 
oe (Platinum Weekly, 2012; Ryan’s Notes, 2012c). 
ee In September 2012, Tharisa Minerals (Pty) Ltd. had nearly 

-ompleted its new processing plant that would increase chromite 
i oncentrate capacity at the Tharisa Mine to 1.92 Mt/yr from 
7490 000 t/yr. Tharisa Minerals planned to ramp up to full 
pay by the end of 2013 (Projects in Progress, 2012b). 
Ruukki Group Oyj of Finland mined chromite at the 

e Mecklenburg and the Stellite Mines and produced ferroalloys at 
the Mogale Alloys plant. In November 2012, Ruukki agreed to 
8 shut down its ferrochromium production for 3 months because of 
("a power buyback agreement with Eskom (Metal Bulletin, 2012). 
* PGM producers also mined chromite as a coproduct of 

: M mining of Upper Group 2 (UG2) ore in the Bushveld 
oe Production of chromite from UG2 ore had increased 
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in recent years because of the declining profitability of PGM 
mining. UG2 ore had a much lower production cost than the 
Lower Group 6 (LG6) chromite ore mined by ferrochromium 
producers. Lonmin plc of the United Kingdom’s sales of 
chromite were 1.23 Mt in 2012. In April, Anglo American 
Platinum Ltd. (Amplats) started supplying UG2 ore to IFM 
at the rate of 180,000 t/yr for use in its ferrochromium 

plant. Amplats had estimated reserves of about 640 Mt of 
UGz2 ore. Eastern Platinum Ltd. (Eastplats) of Canada sold 
230,508 t of chromite from its Crocodile River Mine in 2012 
(Lonmin ple, 2012, p. 154; 2013; Ryan’s Notes, 2012e, h; 
Eastern Platinum Ltd., 2013). 

Most companies that produced chromite from UG2 ore 
exported their production. In 2011, chromite exports by volume 
were 30% of national chromite production compared with 7% in 
2006. The increase in exports was partially attributable to higher 
production from UG2 ore. China received most South African 
chromite exports. In 2012, ferrochromium producers encouraged 
the Government to enact a tax of $100 per metric ton on 
exports of chromite ore because exports of low-cost UG2 ore to 
China resulted in a cost advantage for Chinese ferrochromium 
producers. PGM producers opposed the tax because the tax 
would be particularly costly for UG2 exporters. UG2 ore had 
a grade of about 10% Cr,O,, which was much lower than the 
grades in LG6 ore and therefore had a much lower value than 
LG6 ore (Chamber of Mines of South Africa, 2012, p. 15; 
Ryan’s Notes, 201 2a, h). 

Copper.—Palabora Mining Co. Ltd. (Rio Tinto Ltd. 
of Australia, 57.7%, and Anglo American plc of the 
United Kingdom, 16.8%) operated the Palabora Mine. 

Anglo American and Rio Tinto finalized plans to sell their 
interest in the mine in 2013. In 2012, the output of copper in 
concentrate at Palabora decreased to 49,063 t from 69,143 t 
in 2011. Smelted copper production decreased to 40,576 t 
from 59,438 t, and refined copper production decreased to 
41,724 t from 63,787 t. Palabora Mining was engaged in a 
study on extending the life of the mine from 2015 to 2030 
(Palabora Mining Co. Ltd., 2013, p. 17, 23, 146-148). 

Gold.—The long-term decline in the country’s gold output 
continued in 2012, with national gold mine production 
decreasing to 154,178 kilograms (kg) from a revised 180,293 kg 
in 2011 and about 398,500 kg in 2002. From 2002 to 2012, 
employment in gold mining decreased to 142,201 workers from 
199,378. During the same period, South Africa’s share of world 
gold production decreased to about 6% from 15%. Decreased 
production was primarily attributable to mine depths as great as 
4 kilometers (km), which led to difficult geologic conditions, 
high ore haulage and refrigeration costs, and low labor 
productivity (table 1; Chamber of Mines of South Africa, 2012, 
p. 12, 25-26; 2013, p. 12; du Venage, 2013). 

Gold Fields Ltd. of South Africa mined gold at the 
Beatrix Mine, the KDC Mine (formerly the Driefontein and 
the Kloof Mines), and the South Deep Mine, which were 
underground mines. In 2012, production at the KDC Mine 
amounted to 29,078 kg; the Beatrix Mine, 8,981 kg; and the 
South Deep Mine, 8,411 kg. Production losses at KDC from 
labor disputes and an underground fire were about 3,600 kg and 
900 kg, respectively. In November, Gold Fields announced plans 
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to spin off Beatrix and KDC into a separate company called 
Sibanye Gold Ltd. (Gold Fields Ltd., 2013, p. 11, 13-17). 

Gold Fields planned to increase output at South Deep 
to between 9,500 and 10,000 kg in 2013 and to nearly 
22,000 kilograms per year (kg/yr) by 2016. The estimated mine 
life at South Deep was more than 80 years. Total production 
at Beatrix and KDC was expected to decrease to about 
31,000 kg/yr by 2018 and 25,000 kg/yr by 2022. Reserves at the 
Driefontein section of the KDC Mine were likely to be depleted 
by 2024; at Beatrix, by 2026; and at the Kloof section of the 
KDC Mine, by 2027 (du Venage, 2013; Gold Fields Ltd., 2013, 
p. 15). 

AngloGold Ashanti Ltd. operated numerous mines in the 
Vaal River area near Klerksdorp and the West Wits area near 
Carletonville. The company’s gold production decreased to 
about 37,700 kg in 2012 from 50,500 kg in 2011. Production 
at the Mponeng Mine was about 12,600 kg in 2012; the Tau 
Tona Mine, 5,900 kg; the Kopanang Mine, 5,100 kg; the Moab 
Khotsong Mine, 5,000 kg; the surface mining operations in the 
Vaal River and West Wits areas, 4,500 kg; the Great Noligwa 
Mine, 2,600 kg; and the Savuka Mine, 1,200 kg. About 
12,800 kg of output was lost because of a labor dispute and 
other factors, including difficult geologic conditions, lower ore 
grades, and seismic activity (AngloGold Ashanti Ltd., 2013, 

p. 39, 42). 

In July 2012, AngloGold Ashanti completed the purchase 
of First Uranium (Pty) Ltd., which operated the Mine Waste 
Solutions (MWS) tailings retreatment project. MWS produced 
at the rate of nearly 2,000 kg/yr of gold; AngloGold Ashanti 
planned to increase production to about 3,400 kg/yr in 2013 and 
2014 (AngloGold Ashanti Ltd., 2013, p. 11, 13, 39). 

AngloGold Ashanti planned to produce between 41,400 and 
44,400 kg of gold from all of its South African operations in 
2013. The company expected its production to decrease to about 
37,000 kg by 2016 without the development of new technology 
to mechanize its current operations and to increase the depths of 
its mines to as much as 5 km. The remaining life of AngloGold 
Ashanti’s mines was estimated to be between 20 and 30 years; 
the company hoped to increase the life of its mines by between 
50 and 100 years and recover an additional 2,200 t of gold 
(England, 2012; AngloGold Ashanti Ltd., 2013, p. 102). 

Harmony Gold Mining Company Ltd. produced a total of 
36,799 kg of gold from numerous mines in 2012; the company 
planned to increase its South African gold production to about 
49,000 kg/yr by 2016. The company planned to increase 
production at the Doornkop Mine to about 6,100 kg/yr by 2016 
from 3,187 kg in 2012. The Phakisa Mine produced 2,724 kg in 
2012; full output was expected to be about 5,900 kg/yr. At the 
Kusasalethu Mine, production was likely to increase to about 
8,900 kg/yr from 4,814 kg in 2012. The remaining life of the 
Kusasalethu Mine was estimated to be about 25 years; Phakisa, 
21 years; and Doornkop, 16 years (Harmony Gold Mining 
Company Ltd., 2012, p. 14-15; 2013, p. 18, 46-47). 

Harmony planned to maintain combined production at the 
Target 1 and Target 3 Mines at about 5,500 kg/yr. The company 
planned to maintain production of about 6,000 kg/yr at the 
Tshepong Mine; about 4,400 kg/yr at the Masimong Mine; about 
3,600 kg/yr at the Bambanani Mine; and at about 2,100 kg/yr at 
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the Unisel Mine. In 2012, Harmony agreed to sell the Evander 
Mine to Pan African Resources plc of the United Kingdom 
(Harmony Gold Mining Company Ltd., 2013, p. 20). 

Gold One International Ltd. produced 7,519 kg of gold 
in 2012 compared with 3,831 kg in 2011. The Cooke 1-3 
Underground operations produced 3,062 kg in 2012; the Modder 
East Mine, 3,047 kg; and the Randfontein surface operations, 
1,146 kg. Gold One purchased the Ezulwini Mine from First 
Uranium Corp. of Canada in 2012 (Gold One International Ltd., 
2013, p. 7, 10, 12, 14). 

Gold One planned to increase total production at the 
Cooke 1-3 Underground operations (which would include 
gold production from new uranium recovery operations), 
and at the Ezulwini, the Modder East, and the Randfontein 
surface operations to more than 12,000 kg in 2013 and to 
about 16,000 kg/yr from 2015 through 2020. At the Cooke 1-3 
Underground operations, planned output was about 5,000 kg in 
2014 and 7,000 kg/yr starting in 2016. Production at Modder 
East was expected to increase to about 5,000 kg/yr from 2013 
through 2015 and subsequently to decrease to about 3,000 kg/yr 
from 2017 through 2019. Production at the Randfontein surface 
operations was likely to increase to more than 3,000 kg/yr by 
2017, and at Ezulwini, to about 2,000 kg/yr by 2014. Gold One 
also planned to complete a feasibility study on the Ventersburg 
project in 2013 (Gold One International Ltd., 2013, p. 16, 25). 

Village Main Reef produced a total of 5,068 kg of gold at the 
Buffelsfontein, the Consolidated Murchison, and the Tau Lekoa 
Mines in 2012. The company also produced 1,048 kg of gold at 
the Blyvoor Mine in the last 7 months of 2012 after purchasing 
the mine from DRDGold Ltd. (Village Main Reef Ltd., 

2012; 2013, p. 1). 

In 2012, DRDGold produced 4,417 kg of gold at the 
Ergo tailings retreatment operations, which are located near 
Johannesburg. Production increased in the second half of 2012 
as greater volumes of tailings were processed. DRDGold also 
produced 1,181 kg of gold at the Blyvoor Mine in the first 
5 months of 2012 (DRDGold Ltd., 2013). 

Pan African Resources mined gold at the rate of about 
3,000 kg/yr from the Barberton Mine. The company planned 
to increase the mine’s capacity to about 3,600 kg/yr witha 
new tailings retreatment plant, which was expected to start 
production in June 2013. The estimated life of the Barberton 
Mine was 17 years (Cornish, 2013). 

In 2012, Witwatersrand Consolidated Gold Resources Ltd. 
(Wits Gold) completed its prefeasibility study on a new mine 
at the DBM project. Reserves at DBM were estimated to be 
23.5 Mt at a grade of 4.1 grams per metric ton gold. Depending 
on the results of a feasibility study that Wits Gold planned to 
complete in the second half of 2013, the company could start 
mining 47 months after the commencement of shaft sinking. 
Production was likely to be 6,200 kg/yr during the estimated 
18-year life of the mine; peak output was planned to be nearly 
7,700 kg in the ninth year of mining (Barradas, 2012). 

Taung Gold International Ltd. of China planned to 
complete its feasibility study on the first phase of reopening 
the Evander Mine and the prefeasibility study on the second 
phase in mid-2012. The company planned to complete the 
feasibility study on the third phase by the end of March 2013. 
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Taung also planned to start a prefeasibility study on reopening 
the Jeannette Mine by the end of 2012. Depending on the 

results of the studies, mining was expected to restart at Evander 
30 months after the start of the dewatering of the flooded mine 
shafts. Mining at Jeannette was likely to start by mid-2017. 
Planned production was about 11,800 kg/yr at Jeannette and 
8,100 kg/yr at Evander; the estimated life of the mines was 


30 years each. The projects also depended on securing financing. 


In June 2012, trading of Taung’s stock was suspended (Lanham, 
2012; Taung Gold International Ltd., 2012). 

Rand Refinery (Pty) Ltd. (AngloGold Ashanti, 53%; Gold 
Fields, 33%; DRDGold, 10%; and Avgold Ltd. and Western 
Areas Ltd., 2% each) refined most of the newly mined gold in 
South Africa. In fiscal year 2012, Rand Refinery’s production 
was more than 440,000 kg compared with 476,229 kg in fiscal 
year 2011 and 390,441 kg in fiscal year 2007. The company 
sourced 58% of its gold from foreign gold producers in 2011 
compared with 34% in 2007 (Rand Refinery (Pty) Ltd., 2011, 
p. 43; 2013). 

_ Iron Ore and Iron and Steel.—In 2012, iron ore production 
was about 67.1 Mt compared with 58.1 Mt in 2011 and 36.5 Mt 
in 2002 because of increased production from the Palabora 

and the Sishen Mines and the opening of the Khumani and the 
Kolomela Mines. From 2002 to 2012, employment in iron ore 
,Mining increased to 23,380 workers from 5,389 (Chamber of 
Mines of South Africa, 2012, p. 12, 16; 2013, p. 12, 16). 

Kumba Iron Ore Ltd.’s iron ore production increased to 
43 Mt in 2012 from 41.3 Mt in 2011. In 2012, the Sishen 
Mine produced 33.7 Mt; the Kolomela Mine, 8.5 Mt; and the 
, Thabazimbi Mine, 0.8 Mt. The loss of about 5 Mt of output 

from a labor dispute at Sishen was more than offset by the 

, Fampup towards full capacity at Kolomela. The remaining life 

; of Kolomela was estimated to be 29 years; Sishen, 18 years; and 

; Thabazimbi, 6 years (Kumba Iron Ore Ltd., 2013, p. 3-4, 19, 46). 
: Production at Kolomela was expected to increase to reach the 
mine’s full capacity of 9 Mt/yr in 2013. Kumba was engaged 
Ina prefeasibility study on a capacity expansion to 15 Mt/yr. 
Depending on the results of the study, production from the 

" Kolomela expansion project could start in 2017 and reach full 

" capacity by 2019 (Kumba Iron Ore Ltd., 2013, p. 46-47). 

Kumba planned to complete a feasibility study on the Phoenix 
" Project by 2015, which could extend the life of the Thabazimbi 
* Mine by 20 years and produce 3.4 Mt/yr of iron ore starting in 

| 2019. The company also planned to complete a prefeasibility 

¢ study on the new Zandrivierspoort project by 2015; this project 
could start production in 2019 and eventually ramp up to 

: 6 Myr. Kumba planned to increase the capacity of the Sishen 

” Mine by 0.73 Mt/yr in 2013 and was engaged in studies on 
projects that could increase the mine’s capacity by an additional 
: 10 Mt/yr by 2019 (Kumba Iron Ore Ltd., 2013, p. 47-49). 

”  Assmang produced iron ore at the Beeshoek and the Khumani 
: Mines. In 2012, production at Beeshoek and Khumani increased 
j to 15 Mt from 11.5 Mt in 2011. Assmang was ramping up its 

’ Production at Khumani to 16 Mt/yr from 10 Mt/yr by mid-2013. 
: Assmang started mining at the East Pit at Beeshoek, which 

“ Increased production and was likely to prolong the mine’s life 
by 20 years (African Rainbow Minerals Ltd., 2012a, p. 67, 70, 
‘ 15; 2012b, p. 58; 2013, p. 58). 
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In 2012, Palabora Mining produced 5.28 Mt of magnetite 
at Palabora for domestic and international markets compared 
with 3.43 Mt in 2011. The company planned to commission a 
new drying plant that would increase its magnetite production 
capacity to 6 Mt/yr in the first quarter of 2013. Palabora Mining 
and the Government-owned Industrial Development Corp. were 
building a pilot pig iron plant at Palabora (Palabora Mining Co. 
Ltd., 2013, p. 21, 50, 146). 

Evraz Highveld Steel and Vanadium Corp. Ltd. (a subsidiary 
of Evraz Group S.A. of Luxembourg) mined 1.78 Mt of 
magnetite from the Mapochs Mine in 2012 compared with 
1.9 Mt in 2011. Iron ore from Mapochs was consumed in 
Highveld’s steel mill at Witbank; the company’s production of 
crude steel was 571,787 t in 2012 compared with 670,880 t in 
2011. Highveld planned to increase its crude steel production 
to more than 760,000 t in 2013 (Evraz Highveld Steel and 
Vanadium Ltd., 2013, p. 16, 19). 

Lead and Zinc.—The Black Mountain Mine produced 
copper, lead, and zinc. Lead mine production decreased by 
nearly 4%, and zinc mine production increased by about 1%. At 
the end of 2011, Exxaro Resources Ltd. shut down the Zincor 
refinery, which produced 73,000 t of refined zinc in 2011. 
Vedanta Resources plc of the United Kingdom planned to start 
production at the Gamsberg Mine by April 2015; the mine’s full 
capacity of 475,000 t/yr was expected to be reached in 2017. 
The estimated life of the Gamsberg Mine was 16 years. Vedanta 
also planned to start production at a new zinc refinery with a 
capacity of 400,000 t/yr in 2016; the startup date of the refinery 
would depend on such factors as financing (Pitso, 2012). 

Magnesium, Silicon, Titanium, and Zirconium.—Grupo 
FerroAtlantica was South Africa’s only producer of silicon 
metal; the company also produced ferrosilicon. In December 
2012, Grupo FerroAtlantica announced a partial shutdown of 
production for as much as 5 months starting at the beginning 
of 2013. Output losses were expected to be about 15,000 t of 
silicon metal (Ryan’s Notes, 2012d). 

Richards Bay Minerals (RBM) (BHP Billiton Ltd., 37%; 

Rio Tinto ple, 37%; Blue Horizon Investments, 24%; and RBM 
permanent employees, 2%) of the United Kingdom was 

South A frica’s leading producer of ilmenite, rutile, and zircon. 
In 2011, RBM’s titanium slag production increased to 1.02 Mt 
from 968,000 t in 2010; zircon, to 265,000 t from 220,000 t; and 
rutile, to 101,000 t from 85,000 t. BHP Billiton sold its share in 
RBM to Rio Tinto in September 2012 (BHP Billiton Ltd., 

201 2a, p. 28, 42). 

From January | through June 15, 2012, Exxaro’s KZN Sands 
project produced at the rate of about 320,000 t/yr of ilmenite, 
20,000 t/yr of zircon, and 15,000 t/yr of rutile. The Namakwa 
Sands project produced at the rate of about 400,000 t/yr of 
ilmenite, 120,000 t/yr of zircon, and 39,000 t/yr of rutile. 

KZN Sands was likely to shut down at the end of 2012 because 
of resource depletion at the Hillendale Mine. In early 2012, 

the Government issued environmental and water permits for 
the construction of the Fairbreeze Mine, which would replace 
Hillendale. The new mine was expected to start production in 
the second half of 2014 and to have a capacity of 500,000 t/yr 
of ilmenite and 60,000 t/yr of zircon. Tronox Ltd. of the 

United States purchased a 74% share in the KZN Sands and the 
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Namakwa Sands projects in June 2012 and Exxaro purchased 
a 44.65% share in Tronox by yearend (Maphango, 2012; 
Exxaro Resources Ltd., 2013, p. 6-7). 

Mineral Commodities Ltd. of Australia planned to start 
mining at the Tormin project in Western Cape Province in the 
first half of 2013. Output was expected to be about 38,200 t/yr 
of zircon and 4,800 t/yr of rutile; the estimated life of the mine 
was between 3 and 5 years (Maphango, 2012). 

Rare Metal Industries (which was a joint venture of the 
Government-owned companies Industrial Development 
Corp. (IDC) and National Empowerment Fund), Magnesium 
& Metals of Russia, and TJTI (Pty) Ltd., was considering 
the development of a new plant to produce 25,000 t/yr of 
magnesium, 15,000 t/yr of titanium, 10,000 t/yr of zirconium 
dioxide, 5,000 t/yr of silicon dioxide, 3,000 t/yr of silicon 
metal, 2,400 t/yr of ferrotitanium, and 2,000 t/yr of zirconium 
metal. The estimated cost of the plant was about $2.1 billion 
(Buthelezi, 2012, p. 41-42). 

Manganese.—In 2012, manganese ore production was 
about 8.94 Mt compared with 8.65 Mt in 2011 and 3.36 Mt in 
2002 because of increased production from the Mamatwan, 
the Nchwaning, and the Wessels Mines and the opening of the 
Kalahari Mine. From 2002 to 2012, employment in manganese 
mining increased to 8,726 workers from 2,581 (Chamber of 
Mines of South Africa, 2012, p. 12, 18; 2013, p. 12, 18). 

Assmang produced manganese ore at the Gloria and the 
Nechwaning Mines. Output at Gloria and Nchwaning decreased 
to about 3.09 Mt in 2012 from 3.44 Mt in 2011 because of safety 
stoppages and difficult geologic conditions. In late 2012, Assmang 
approved the expansion of Nchwaning’s capacity to 4 Mt/yr from 
3 Mt/yr. The company planned to complete its feasibility study 
on a further increase to 5 Mt/yr by mid-2013 (African Rainbow 
Minerals Ltd., 2012a, p. 65, 67, 77; 2012b, p. 58; 2013, p. 58-60). 

In 2012, Assmang increased output to 357,000 t of 
ferromanganese from 311,000 t in 2011. The company increased 
its ferromanganese capacity by converting two of its furnaces 
at Machadodorp from ferrochromium to ferromanganese. 
Assmang’s ferromanganese production was expected to increase 
further in 2013 because of the conversion (African Rainbow 
Minerals Ltd., 2012a, p. 65, 67, 77; 2012b, p. 58; 2013, p. 58). 

Samancor Manganese (Pty) Ltd. (BHP Billiton, 44.4%, and 
Anglo American, 29.6%) operated the Mamatwan open pit 
mine and the Wessels underground mine near Hotazel in 
Northern Cape Province. In 2012, Samancor’s production of 
manganese ore increased to 3.66 Mt from 3.01 Mt in 2011. The 
company planned a two-phase project to increase ore production 
at Wessels to 1.5 Mt/yr from 1 Mt/yr. The first phase was 
expected to be completed by mid-2014; Samancor Manganese 
was engaged in a feasibility study on the second phase in 2012. 
The estimated life of the Mamatwan Mine was 46 years, and the 
Wessels Mine, 21 years (BHP Billiton Ltd., 2012a, p. 34-35; 
2012b, p. 4; 2013, p. 4). 

In 2012, Samancor Manganese produced 340,000 t of 
manganese alloys at its Meyerton plant compared with 479,000 t 
in 2011. The plant had the capacity to produce 490,000 t/yr 
of ferromanganese and 120,000 t/yr of silicomanganese. The 
production of silicomanganese, which was more energy- 
intensive than ferromanganese, was shut down in January 2012. 
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Samancor Manganese was building a new ferromanganese 
furnace at Meyerton with a capacity of about 130,000 t/yr (BHP 
Billiton Ltd., 2012a, p. 34-35; 2012b, p. 4; 2013, p. 4). 

Renova Group of Russia was engaged in a joint-venture 
project with Majestic Silver Trading (which was a 
BEE company) to mine the Kalahari manganese ore deposit. 
Manganese from the Kalahari deposit was consumed by 
Transalloys (Pty) Ltd. (a subsidiary of Renova) in the 
production of silicomanganese. Renova and its partners 
produced 2.16 Mt of lumpy ore at a grade of 37% manganese in 
2011; the companies planned to increase output to 2.7 Mt/yr in 
2012 (Ryan’s Notes, 2011a; Tex Report, The, 2012b). 

Transalloys produced 155,000 t of silicomanganese in 
2011; the company increased its capacity to 180,000 t/yr 
from 165,000 t/yr in 2012. In early 2012, Transalloys’ plant 
was not producing because the silicomanganese price of 
$1,000 per metric ton was below production costs. By late 
November, the company was producing at full capacity. 
Transalloys was considering a further expansion of its capacity 
to 360,000 t/yr; high power costs could prevent approval of the 
project (Ryan’s Notes, 201 2d, j). 

Ruukki Group Oyj of Finland’s silicomanganese capacity 
at its Mogale plant was about 60,000 t/yr. The company was 
operating at about 50% of capacity in early 2012 because of 
problems with transformers. In mid-November, Ruukki closed 
one of its silicomanganese furnaces as part of a power buyback 
agreement with Eskom. In September, Manganese Metal Co. 
(MMC) was producing refined manganese metal at a rate of 
nearly 30,000 t/yr (Metal Bulletin, 2012; Ryan’s Notes, 201 2g, i). 

ArcelorMittal of Luxembourg was engaged in a joint venture 
with IDC and Kalagadi Manganese (Pty) Ltd. (Kalahari 
Resources Ltd., 80%) to develop Kalagadi’s manganese 
resources. ArcelorMittal and Kalahari (which was a BEE 
company) planned to start production at a new underground 
mine at Hotazel. Output was expected to be 3 Mt/yr of 
manganese ore; the companies had nearly completed a plant to 
beneficiate the mine’s output into 2.4 Mt/yr of sintered ore by 
the end of 2012. About 1.7 Mt/yr of the mine’s sintered output 
was likely to be exported. ArcelorMittal and Kalahari also 
planned to build a new ferromanganese plant at Coega with 
a capacity of 320,000 t/yr by 2015; the plant was expected to 
consume about 700,000 t/yr of the mine’s sintered output. In late 
2012, ArcelorMittal sold its 50% share in Kalagadi Manganese 
(Ryan’s Notes, 2010, 201 1a; Mining Journal, 2013). 

BEE company Ntsimbitntle Mining (Pty) Ltd. held a 


50.1% share in Tshipi e Ntle Manganese Mining (Pty) Ltd., and 


Jupiter Mines Ltd. of Australia held a 49.9% share. In December 
2012, Jupiter and Ntsimbitntle started the export of ore from the 
new Tshipi Borwa Mine, which was adjacent to the Mamatwan 
Mine. The mine was expected to reach its full capacity of 

2.4 Mt/yr of ore at a grade of 37% manganese in 2014 (Mining 
Journal, 2013). 

Asia Minerals Ltd. (AML) of Hong Kong planned to start 
large-scale production from a new mine at its Kudumane 
manganese project by the end of 2012. Production at full 
capacity was likely to be 2 Mt/yr of ore at a grade of between 
37% and 38% manganese and 900,000 t/yr of ore at a grade of 
42% manganese. By 2014, AML planned to complete a plant 
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at the minesite that would produce sintered ore at a grade of 
between 44% and 45% manganese (Tex Report, The, 2012a, b). 
| Nickel.—Most of South A frica’s nickel mine production 

was a coproduct of PGM mining. Amplats produced 17,700 t 

of refined nickel in 2012 compared with 20,300 t in 2011. 

About 14,900 t was attributable to the company’s PGM mining 
operations compared with 17,000 t in 2011. Impala Platinum 
Holdings Ltd. (Implats) produced 15,200 t of refined nickel in 
2012, of which 4,100 t was attributable to the company’s PGM 
mining operations (Impala Platinum Holdings Ltd., 2012, p. 76, 
'86, 93; 2013; Anglo American Platinum Ltd., 2013, p. 87). 

| ARM produced 19,248 of nickel at the Nkomati Mine in 2012 
compared with 11,228 t in 2011. The company completed the 
expansion of its capacity to 20,500 t/yr from 5,000 t/yr in late 
2012. ARM also expected to produce 10,000 t/yr of copper and 
300 t/yr of cobalt at full capacity (African Rainbow Minerals Ltd., 
2012a, p. 62-63; 201 2b, p. 63; 2013, p. 64-65). 

| Platinum-Group Metals.—In 2012, platinum-group metal 
(PGM) mine production was 254,338 kg compared with 

288,850 kg in 2011 and about 221,000 kg in 2002. From 

2002 to 2012, the share of platinum in PGM production by 
volume decreased to 51% from 62%. During the same period, 
employment in PGM mining increased to 197,847 workers from 
111,419 (table 1; Chamber of Mines of South Africa, 2012, 

p. 12, 31; 2013, p. 12). 

, Nearly 19,000 kg of platinum production was lost because of 
Jabor disputes in 2012; production losses for iridium, palladium, 
hodium, and ruthenium were also substantial. Amplats lost 
about 9,300 kg of platinum production to labor disputes between 
mid-September and mid-November; Implats, nearly 4,700 kg 
during a 6-week period in the first quarter of 2012; and Lonmin, 
about 3,400 kg during a 6-week period in the third quarter of 
2012. During the Lonmin dispute, 34 people were killed when 
police fired on striking workers on August 16. An additional 

10 were killed in disputes between workers (Freeman, 2012; 
Maylie, 2012; Johnson Matthey plc, 2013, p. 17). 

| In 2012, Amplats produced 144,300 kg of refined PGMs 
compared with 148,800 kg in 2011. About 122,100 kg 

was attributable to mining operations of Amplats and its 
joint-venture partners in 2012, of which platinum accounted for 
61, 010 kg; palladium, 37,231 kg; rhodium, 8,572 kg; and other 
PGMs, about 12,700 kg (Anglo American Platinum Ltd., 2013, 
P. 87, 91-108). 

In 2012, PGM production at Amplats’ Mogalakwena Mine 
amounted to 21,026 kg; the Kroondal Mine, 13,580 kg; the 
Tumela Mine, 13,309 kg; the Union Mine, 12,979 kg; the Modikwa 
Mine, 9,539 kg; the Dishaba Mine, 8,473 kg; the Khuseleka Mine, 

i 875 kg; the Mototolo Mine, 7,857 kg; the Batholope Mine, 
7,614 kg; and the Khomanai Mine, 5,819 kg. From 2008 to 2012, 
Output at Mogalakwena increased by 76% and output at Tumela 
‘and Union decreased by 27% each. Amplats’ production target 
for 2013 was between 65,000 and 71,500 kg of refined platinum, 
which included toll refining (Anglo American Platinum Ltd., 
2013, p. 91-108; Johnson Matthey plc, 2013, p. 15). 

| Bokoni Platinum Mines (Pty) Ltd. [Amplats, 62%, and 
Atlatsa Holdings Investments (Pty) Ltd., 26%] produced 

3,196 kg of PGMs in 2012 compared with 3,534 kg in 2011. 

In 2012, the company moved its expansion plans to increase 
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production by 3,100 kg/yr up from 2020 to 2016 (van Vuuren, 
2012; Atlatsa Resources Corp., 2013, p. 17). 

Royal Bafokeng Platinum Ltd. (RBPlat) operated the 
Bafokeng-Rasimone Platinum Mine. Sales of PGMs were 
9,046 kg in 2012, including 5,433 kg of platinum. RBPlat 
was building a new mine at the Styldrift project in 2012; the 
company planned to start production in the third quarter of 2015 
and to ramp up to full capacity by the third quarter of 2018. 
Production of platinum at Styldrift was likely to be 6,800 kg/yr, 
and palladium, rhodium, and gold, a total of 3,100 kg/yr 
(Projects in Progress, 2012a; Royal Bafokeng Platinum Ltd., 
2013, p. 27, 49-50). 

In 2012, Implats produced 95,640 kg of refined PGMs 
compared with 109,900 kg in 2011. About 45,200 kg was 
attributable to Implats’ mining operations, of which platinum 
accounted for about 21,700 kg; palladium, 13,200 kg; rhodium, 
3,100 kg; and other PGMs, about 7,300 kg. The remainder was 
attributable to the Two Rivers joint venture with ARM, company 
operations in Zimbabwe, recycling, and toll refining (Impala 
Platinum Holdings Ltd., 2012, p. 57, 76, 86, 93; 2013). 

The Impala Mines near Rustenburg in North West Province 
produced 39,557 kg of PGMs in 2012, of which 19,530 kg was 
platinum and 10,980 kg was palladium. Implats planned to 
increase platinum production to about 29,500 kg/yr by 2017 by 
sinking three new mine shafts (Impala Platinum Holdings Ltd., 
2012, p. 76, 78-79; 2013; Johnson Matthey plc, 2013, p. 17). 

In 2012, platinum output at Marula was about 2,160 kg, and 
palladium, about 2,230 kg. Implats planned to produce about 
2,200 kg of platinum at Marula in 2013 and to increase output 
subsequently to 2,800 kg/yr (Impala Platinum Holdings Ltd., 
2012, p. 84, 86; 2013). 

ARM and Implats operated the Two Rivers Mine; output 
increased to 10,465 kg of PGMs in 2012 from 9,874 kg in 2011. 
Production was expected to be maintained at about 10,000 kg/yr 
of PGMs (African Rainbow Minerals Ltd., 2012a, p. 51, 61; 
2012b, p. 63; 2013, p. 6465). 

Implats also planned to restart development of the Leeuwkop 
Mine, which was suspended during the worldwide financial 
crisis. The company planned to produce 4,500 kg/yr of platinum 
from UG2 ore; mining was expected to start in 2021 (Johnson 
Matthey plc, 2013, p. 15—16). 

In 2012, Lonmin produced 41,504 kg of refined PGMs 
compared with 44,542 kg in 2011. Lonmin’s mining operations 
produced 38,641 kg of PGMs in 2012, of which platinum 
accounted for 21,107 kg; palladium, 9,639 kg; ruthenium, 
4,213 kg; rhodium, 2,776 kg; and iridium, 907 kg. Most of the 
mine production was attributable to the Marikana Mine. Lonmin 
planned to sell about 20,500 kg of platinum in its 2013 fiscal 
year (which ran from the beginning of October 2012 to the end 
of September 2013) and to subsequently increase production 
and sales to more than 23,000 kg/yr in fiscal year 2014 and 
fiscal year 2015 (Lonmin plc, 2012, p. 153-154; 2013; Johnson 
Matthey ple, 2013, p. 16). 

Northam Platinum Ltd. operated the Zondereinde Mine; 
PGM production at Zondereinde increased to nearly 9,400 kg in 
2012 from 8,700 kg in 2011. The company started underground 
operations at the Booysendal Mine in 2012; the concentrator 
was likely to be commissioned in 2013. Northam planned to 
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produce about 5,000 kg/yr of PGMs at Booysendal (Butler, 
2011, p. 18-19; Johnson Matthey plc, 2013, p. 16). 

Aquarius Platinum Ltd. operated the Everest Mine and had 
joint-venture agreements with Amplats for the Kroondal and the 
Marikana Mines. In 2012, platinum output at Everest decreased 
to 560 kg from more than 1,700 kg in 2011 because of difficult 
geologic conditions and low ore grades. Aquarius placed Everest 
on care-and-maintenance status in June 2012 (Johnson Matthey 
plc, 2013, p. 19). 

Eastplats mined about 2,700 kg of PGMs at the Crocodile 
River Mine in 2012, of which more than 1,300 kg was platinum. 
In 2012, platinum production decreased by about 7% because 
of low PGM prices. Eastplats put the development of the new 
Mareesburg Mine on hold in mid-2012 (Eastern Platinum Ltd., 
2013; Johnson Matthey plc, 2013, p. 18). 

In late 2012, ARM and Norilsk completed the expansion of 
the Nkomati nickel mine. The companies planned to produce 
about 3,400 kg/yr of PGMs at Nkomati. Output increased 
to 2,883 kg in 2012 from 2,135 kg in 2011, of which about 
2,000 kg was palladium and 750 kg was platinum (African 
Rainbow Minerals Ltd., 2012a, p. 62-63; 2012b, p. 63; 2013, 

p. 64-65; Johnson Matthey plc, 2013, p. 19). 

Platmin Ltd. of Canada produced PGMs at the rate of 
nearly 2,700 kg/yr at Pilanesberg in the first 9 months of 2012 
compared with 2,000 kg/yr during the same period in 2011. 
Mining was constrained by low ore grades and recovery rates 
(Johnson Matthey plc, 2013, p. 16, 18). 

In 2012, Xstrata produced about 1,000 kg of PGMs at 
the Eland Mine compared with about 1,800 kg in 2010. 
Production decreased because of the transition from open pit 
to underground mining and labor disputes in October. Xstrata 
planned to increase PGM production to about 9,300 kg/yr 
by 2018 (Butler, 2011, p. 18-19; 2012, p. 16; Xstrata plc, 
2013, p. 30, 35). 

Platinum Australia Pty Ltd. (PLA) of Australia produced 
about 1,000 kg of PGMs at the Smokey Hills Mine in 2011; 
Smokey Hills was shut down in June 2012 because of low PGM 
prices and a lack of financing. In late 2012, Jubilee Platinum plc 
was considering a merger with PLA. Jubilee planned to reopen 
Smokey Hills in the second half of 2013 and to ramp up output 
to about 1,900 kg/yr starting in 2014 (Butler, 2012, p. 18; 
Johnson Matthey plc, 2013, p. 18). 

Tharisa Minerals had the capacity to produce 1,200 kg/yr of 
PGM at the Tharisa Mine. In September 2012, the company 
had nearly completed an expansion of its capacity to nearly 
4,900 kg/yr. Tharisa Minerals planned to ramp up PGM 
production to full capacity by the end of 2013. In 2012, Sylvania 
Platinum Ltd. produced nearly 1,300 kg of PGM from its five 
chromite tailings retreatment plants compared with about 
1,500 kg in 2011 because of decreased grades (Projects in 
Progress, 2012b; Johnson Matthey plc, 2013, p. 18). 

Platinum Group Metals Ltd. of Canada was engaged in the 
development of the Western Bushveld Joint Venture (WBJV) 
project. The company and its joint-venture partner Wesizwe 
Platinum Ltd. planned to produce nearly 8,600 kg/yr of PGMs 
(not including ruthenium or iridium) at a new mine. Initial 
production at WBJV was likely to be in mid-2014; the estimated 
life of the mine was 20 years (Esterhuizen, 2012). 
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In 2012, Wesizwe was engaged in the development of 
the Bakubung Mine, which was expected to produce about 
10,900 kg/yr of PGMs. The first module of the concentrator 
was expected to be commissioned in 2020; Wesizwe planned to 
reach full capacity at Bakubung in 2023 (Johnson Matthey ple, 
2013, p. 18). 

Vanadium.—Evraz Group S.A. produced vanadium from 
titaniferous magnetite at the Mapochs and the Vametco 
Vanadium Mines, which were operated by Highveld and 
Vametco Minerals Corp., respectively. Highveld produced 
vanadium slag from the lumpy ore at Mapochs; the slag was 
sold to Germany for processing into ferrovanadium and to 
Vametco for processing into other products. In 2012, the content 
of V,O, in vanadium slag was 10,710 t at Mapochs; output was 
constrained by labor disputes. Highveld planned to increase 
production to about 15,500 t of V,O, in 2013 (Evraz Highveld 
Steel and Vanadium Ltd., 2013, p. 16). 

Vanchem Vanadium Products (Pty) Ltd. (a subsidiary of 
Duferco of Switzerland) purchased fine ore from the Mapochs 
Mine for processing into ferrovanadium and other products. 
From the beginning of October 2011 to the end of September 
2012, Vanchem’s output of contained vanadium was 4,516 t. 

Xstrata produced V,O. and ferrovanadium at the Rhovan 
Mine and smelter in Brits. In 2012, production of VO, at 
Rhovan amounted to 9,631 t, and ferrovanadium, 4,144 t 
(Xstrata plc, 2013, p. 35). 


Industrial Minerals 


Cement.—South Africa had four cement producers with 
a total capacity of 17.2 Mt/yr. Pretoria Portland Cement Co. 
(Pty) Ltd. had six plants with a combined capacity of 8 Mt/yr; 
the company planned to increase the capacity of its De Hoek 
and Riebeck plants by 50% by 2016. Afrisam Consortium 
(Pty) Ltd., which had a combined capacity of 4.6 Mt/yr at its 
Dudfield, Roodeport, and Ulco plants, planned to complete a 
new plant at Coega with a capacity of 740,000 t/yr by 2015 
(Turner, 2013). 

By the end of 2013, Sephaku Cement (Pty) Ltd. (Dangote 
Industries Ltd. of Nigeria, 64%) planned to complete its 
new Aganang and Delmas cement plants in North West and 
Mpumalanga Provinces, respectively. The capacity at the 
Delmas plant was expected to be 1.4 Mt/yr and, at Aganang, 
1.2 Mt/yr (International Cement Review, 2012). 

Diamond.—In 2012, diamond production was 7.25 million 
carats compared with a revised 7.11 million carats in 2011 and 
10.91 million carats in 2002 because of decreased production 
at the Cullinan, the Finsch, and the Venetia Mines. From 
2002 to 2012, employment in diamond mining decreased to 
12,176 workers from 16,346 (table 1; Chamber of Mines of 
South Africa, 2012, p. 12, 24; 2013, p. 12). 

De Beers Group accounted for the majority of South A frica’s 
rough diamond production. In 2012, the company’s output 
decreased to 4.43 million carats from 5.44 million carats in 
2011 because of shortages of equipment and skilled labor 
and the sale of the Finsch Mine. The Venetia Mine produced 
nearly 3.07 million carats in 2012; the Kimberley Surface 
Mining Operations, 755,000 carats; and the Voorspoed Mine, 
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611,000 carats. In 2012, De Beers approved the construction of 
an underground mine at Venetia that would extend the mine’s 

life from 2021 to 2042. The company planned to produce 
800,000 carats per year at Voorspoed. The remaining lives of the 

Kimberley Surface Mining Operations and the Voorspoed Mine 

were estimated to be 11 years each. Anglo American purchased 

CHL Holdings Ltd.’s 40% share in De Beers in 2012 (De Beers 

Group, 2013, p. 23; Mining Journal, 2013). 

| In 2012, diamond production at the Finsch Mine by Petra 

Diamonds Ltd. amounted to 1.3 million carats; the Cullinan 

Mine, 832,504 carats; the Kimberley Underground Mine, 
92,975 carats; and the Koffiefontein Mine, 37,108 carats. 

The Helam, the Sedibeng, and the Star Mines were put on 

care-and-maintenance status in 2012. Petra planned to ramp 

up production at Cullinan to 2.4 million carats per year in 

2019 and at Finsch to 1.9 million carats per year by 2018. The 
company also planned to increase production at the Kimberley 

| Underground and the Koffiefontein Mines to 135,000 carats 

per year and 100,000 carats per year, respectively, in 2016. The 

‘estimated remaining life of the Cullinan and the Finsch Mines 

was 18 years each; the Koffiefontein Mine, 13 years; and the 

‘Kimberley Underground Mine, 10 years (Mining Journal, 2013; 

Petra Diamonds Ltd., 2013, p. 10-15). 

| Trans Hex Group produced 61,204 carats from alluvial 

operations on the lower Orange River in 2012 and Rockwell 
Diamonds Ltd. produced about 16,000 carats from alluvial 
operations on the middle Orange River. Namaqua Diamonds 
Ltd. mined about 30,000 carats from alluvial deposits in 

North West Province (Janse, 2013). 

' By October 2012, Diamcor Mining Inc. of Canada had 

‘ commissioned its processing plant at the Krone-Endorda Mine, 

' which was adjacent to the Venetia Mine. Diamcor planned to 

' start large-scale production by late 2012 or early 2013. Initial 

output was expected to be 120,000 carats per year; the company 

‘ hoped to identify additional resources that would increase 

| the life of the mine to 15 years from between 7 and 10 years. 

| Depending on the discovery of additional resources, production 
could increase to 240,000 carats per year. DiamondCorp plc of 

} the United Kingdom planned to reopen the Lace Mine in 2013 

' (Caulfield, 2012; Janse, 2013). 

{ Fluorspar.—Minerales y Productos Derivados S.A. (Minersa) 

| of Spain held an 85% share in the Vergenoeg Mine, which was 

j South Africa’s only active fluorspar mine at the end of 2012. In 
2009, Minersa started the expansion of Vergenoeg’s capacity to 

- 300,000 t/yr from 180,000 t/yr. By October 2012, capacity had 

, feached 250,000 t/yr (Hodge, 2012). 

§ Fluormin ple acquired a 63% share in Sallies Ltd., which held 

‘ the Witkop Mines. Sallies restarted mining operations at Witkop, 

y which had a capacity of 140,000 t/yr of acid-grade fluorspar, 

j in March 2011. The mine was placed on care-and-maintenance 
Status in October 2012 in spite of cost reductions and improved 

| performance; world market prices for fluorspar were lower than 

j Costs (Fluormin plc, 2012; Hodge, 2012). 

j Sephaku Fluoride Ltd. (SepFluor) planned to start production 

j at the Nokeng fluorspar project by the fourth quarter of 2014. 

j Inthe first 9 years of the project, SepFluor planned to produce 

; 185,000 V/yr of acid-grade fluorspar from the Plattekop 

, deposit. Production was expected to decrease subsequently 
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to 130,000 t/yr as mining shifted to the Outwash Fan deposit. 
SepFluor also planned to build a new processing plant that 
would consume 130,000 t/yr of fluorspar and 156,000 t/yr 

of sulfuric acid in the production of 60,000 t/yr of hydrogen 
fluoride (HF). About 42,600 t/yr of HF was expected to be 
consumed in the production of 60,000 t/yr of aluminum fluoride 
(AIF,). National consumption of AIF, was estimated to be about 
28,000 t/yr, all of which was imported (Sephaku Fluoride Ltd., 
2013, p. 4, 18, 21). 

As of March 2012, Eurasian Natural Resources Corp. ple 
of the United Kingdom planned to conduct a feasibility study 
on the development of a new mine at the Doornhoek project. 
Depending on the results of the study, production at Doornhoek 
could be about 240,000 t/yr of acid-grade fluorspar (Hodge, 2012). 

Kyanite and Related Minerals.—South Africa was the 
world’s leading producer of andalusite. Imerys South Africa 
(Pty) Ltd. (a subsidiary of Imerys Group of France) operated the 
Annesley, the Havercroft, the Krugerspost, and the Thabazimbi 
(Rhino) Mines, which had a combined capacity of 225,000 t/yr. 
The company planned to increase capacity to 290,000 t/yr by 
mid-2014 through debottlenecking programs at the Krugerspost 
and the Thabazimb1 Mines and the opening of the Segorong 
Mine. Expansion plans were subsequently revised to a 
combined capacity of 250,000 t/yr (Feytis, 2011; Carmichael and 
Lismore-Scott, 2013). 

In mid-2010, Andalusite Resources (Pty) Ltd. increased 
the capacity at its Maroeloesfontein Mine to 70,000 t/yr 
from 40,000 t/yr. The company planned a further increase 
in capacity to between 80,000 t/yr and 100,000 t/yr by the 
end of 2012; expansion plans were revised subsequently to 
120,000 t/yr by 2015. The life of the Maroeloesfontein Mine 
was estimated to be about 60 years (Feytis, 2011; Carmichael 
and Lismore-Scott, 2013). 

Phosphate Rock.—Foskor (Pty) Ltd. was South Africa’s only 
producer of phosphate rock. In 2012, phosphate rock production 
decreased to 2.24 Mt from nearly 2.57 Mt in 2011. Foskor 
planned to increase its capacity to 4 Mt/yr from 2.8 Mt/yr by 
2016; the company also planned to increase the capacity of its 
phosphoric acid and granular fertilizer plants to 1 Mt/yr each. 
By 2017, Foskor planned to start further downstream processing 
of its fertilizer output to NPK fertilizers (which contained 
nitrogen, phosphorus, and potassium). Farmers World Limpopo 
(Pty) Ltd. also produced fertilizers. The company planned to 
reopen Sasol Ltd.’s phosphoric acid plant, which had a capacity 
of 300,000 t/yr of P,O, (Muravha, 2012). 

Rare-Earth Elements and Thorium.—The Steenkampskraal 
Mine in Western Cape Province produced rare-earth elements 
from monazite from 1953 to 1963; Great Western Minerals 
Group Ltd. (GWMG) of Canada planned to reopen the mine 
in the first quarter of 2013. GWMG and Ganzhou Qiandong of 
China planned to build a rare-earths separation plant that would 
process rare-earth chlorides from Steenkampskraal to about 
5,000 t/yr of rare-earth oxides. GWMG also planned to process 
thorium from the monazite and store it until demand increased 
(Great Western Minerals Group Ltd., 2013, p. 18, 22). 

In December 2011, Frontier Rare Earths Ltd. of Luxembourg 
signed a joint-venture agreement with Korea Resources Group 
(Kores) to develop the Zandkopsdrift rare-earths project. 


Frontier planned to complete a prefeasibility study on a new 
mine at Zandkopsdrift in 2013 and a feasibility study in 2014. 
Depending on the results of the studies, Frontier and Kores 
could start mining at the Zandkopsdrift monazite deposit by late 
2015. The mine’s production would be processed at a rare-earths 
separation plant at Saldhanha with a capacity of 20,000 t/yr of 
rare-earth oxides (Frontier Rare Earths Ltd., 2013, p. 32, 43). 

Vermiculite.—South Africa was the world’s leading producer 
of vermiculite. In 2012, Palabora Mining’s production at the 
Palabora Mine decreased by 22% because of reduced demand 
and increased competition in the European and North American 
markets. Vermiculite from the Palabora Mine was increasingly 
fine grained and superfine grained because of decreased grades 
and recovery rates. The life of the mine was estimated to be 
24 years with production at the full capacity of 200,000 t/yr. 
Palabora Mining hoped to identify additional reserves; the 
company was engaged in a study on increasing production to 
between 300,000 t/yr and 400,000 t/yr (Elliott, 2012; Palabora 
Mining Co. Ltd., 2013, p. 51, 149). 

Wollastonite—Namaqua Wollastonite (Pty) Ltd., which 
was South Africa’s last remaining producer of wollastonite, 
shut down its mining operations in 1999. The company 
restarted mining at Magata in Northern Cape Province in 2010. 
Namaqua’s long-term production target was 12,000 t/yr for 
export to Europe and the United States. Wollastonite from Magata 
was likely to be used as a substitute for asbestos (Patel, 2012). 


Mineral Fuels and Related Materials 


Coal.—In 2012, coal production was about 258.6 Mt 
compared with a revised 250.7 Mt in 2011 and 220.3 Mt in 
2002. From 2002 to 2012, employment in coal mining increased 
to 83,240 workers from 47,469 (table 1; Chamber of Mines of 
South Africa; 2012, p. 12, 19; 2013, p. 12). 

Anglo American’s coal production was 57.1 Mt in 2012, 
which was nearly unchanged from that of 2011. The New 
Vaal Mine produced 17.6 Mt in 2012; the Kriel Mine, 8.1 Mt; 
the Isibonelo Mine, 5.4 Mt; the Zibulo Mine, 5.03 Mt; the 
Goedehoop Mine, 4.86 Mt; the Landau Mine, 4.27 Mt; the 
Kleinkopje Mine, 3.77 Mt; the New Denmark Mine, 3.4 Mt; the 
Greenside Mine, 2.88 Mt; and the Mafube Mine, 1.8 Mt. Anglo 
American was considering the development of the New Largo 
Mine and the Elders project, which could produce 11 Mt/yr 
and 3.1 Mt/yr of coal, respectively (Anglo American plc, 2013, 
p. 17, 231). 

In 2012, Exxaro mined 40 Mt of coal compared with 42 Mt 
in 2011. The Grootegeluk Mine produced 17.5 Mt in 2012; the 
Matla Mine, 10.9 Mt; the Leeuwpan Mine, 3.84 Mt; the North 
Block Complex, 2.72 Mt; and the Arnot Mine, 2.08 Mt. Exxaro 
completed the expansion of the Grootegeluk Mine’s capacity 
by 14.6 Mt/yr in 2012; full production was expected by 2016 
(Exxaro Resources Ltd., 2013, p. 6, 30). 

By 2013, Exxaro planned to complete feasibility studies on 
the development of the new Belfast and Thabametsi Mines. 
Depending on the results of the studies, production at full 
capacity could be 19.8 Mt/yr at Thabamesti and between 3 and 
5 Mt/yr at Belfast. Mining could start at Thabametsi in 2015 and 
ramp up to the full capacity of 19.8 Mt/yr by 2025. At Belfast, 
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the planned starting date of 2014 could be postponed because 
of delays in completing the feasibility study (Exxaro Resources 
Ltd., 2012, p. 34, 37; 2013, p. 30). 

In fiscal year 2012, Sasol Ltd.’s salable coal production 
increased to 38.4 Mt from 37.3 Mt in fiscal year 2011; output 
increased at four of the company’s mines. Total production was 
40 Mt, of which the Syferfontein Mine accounted for 10 Mt; 
the Middelbult Mine, 7.4 Mt; the Bosjesspruit Mine, 7.3 Mt; 
the Brandspruit Mine, 7.1 Mt; the Twistdraai Mine, 6.3 Mt; 
and the Sigma Mine, 1.9 Mt. Sasol planned to complete the 
new Impumelelo Mine to replace the Brandspruit Mine in the 
second half of 2014 and the new Shondoni Mine to replace the 
Middelbult Mine in the second half of 2015 (Sasol Ltd., 2012, 
p. 43, 45). 

BHP Billiton Energy Coal South Africa Ltd. (BECSA) 
produced coal at the Khutala, the Klipspruit, and the 
Middelburg Mines in Mpumalanga Province. In 2012, BECSA 
produced 32.6 Mt of coal compared with 33.9 Mt in 2011. 

The Middelburg Mine accounted for 15.3 Mt of sales in 2012; 
Khutala, 10.5 Mt; and Klipspruit, 8.05 Mt (BHP Billiton Ltd., 
2012b, p. 4; 2013, p. 4; Chamber of Mines of South Africa, 
2013, p. 20). 

In 2012, Xstrata’s coal production amounted to about 20.7 Mt. 
The Goedgevonden Mine produced 7.67 Mt; the Impunzi 
Division, 5.8 Mt; the Tweefontein Underground Mine, 4.41 Mt; 
and the Tweefontein Opencast Mine, 2.81 Mt. Xstrata and ARM 
reached full capacity at Goedgevonden in 2012. The companies 
started a prefeasibility study on an expansion and planned to 
complete a feasibility study by late 2014. Xstrata was engaged 
in an expansion of the Tweefontein Opencast Mine’s capacity 
to 7 Mt/yr from 4 Mt/yr; the project was likely to be completed 
in 2015. The Mpumalanga Division was sold at the end of 2011 
(African Rainbow Minerals Ltd., 2012a, p. 79; Xstrata ple, 
2013, p. 23-24, 32). 

Optimum Coal Holdings (Pty) Ltd. operated the Optimum 
and the Koornfontein Mines, which produced a total of 13.6 Mt 
in 2012. Sales from Koornfontein were 2.94 Mt in 2012. 
Optimum planned to produce an additional 1.9 Mt/yr of salable 
coal from the Koornfontein 4 Seam project; construction was 
expected to start in 2013. The company was also engaged in 
feasibility studies on the Remhoogte, the Schoonoord, and 
the TNC projects. Depending on the results of the studies, 

TNC and Schoonoord could produce 3.5 Mt/yr and 1.3 Mt/yr, 
respectively, of run-of-mine coal starting in 2015. Remhoogte 
could produce 2.5 Mt/yr of salable coal starting in 2016. 
Glencore International plc of Switzerland purchased a 64.13% 
interest in Optimum in 2012 (Optimum Coal Holdings (Pty) 
Ltd., 2011, p. 35-36; Glencore International plc, 2012, p. 20; 
2013, p. 6-7; Chamber of Mines of South Africa, 2013, p. 20). 

Shanduka Coal (Pty) Ltd. (Shanduka Group, 50.01%, and 
Glencore, 49.99%) operated the Graspan, the Middelburg 
Townlands, and the Springlake Mines, which together produced 
6.46 Mt of salable coal in 2012. The company planned to 
complete feasibility studies on new mines at the Argent and 
the Springboklaagte projects by April 2013. Depending on the 
results of the studies, Springboklaagte and Argent could produce 
3.6 Mt/yr and 2 Mt/yr, respectively, of run-of-mine coal starting 
in 2015 (Glencore International plc, 2012, p. 20; 2013, p. 6-7). 
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Umcebo Mining Ltd. (Glencore, 43.66%) produced 7 Mt 
from the Kleinfontein, the Klippan, and the Middelkraal 
Mines in 2012. In December, Umcebo started mining at the 
Wonderfontein Mine; output was likely to be about 2.7 Mt/yr of 
salable coal (Research Views, 2011; Glencore International plc, 
2013, p. 6). 

Total Coal South Africa (Pty) Ltd.’s (TCSA) sales from 
the Dorstfontein West Mine and the Dorstfontein East Mine 
combined were 2.08 Mt; the Forzando North Mine and the 
Forzando South Mine combined, 1.54 Mt; and the Tumelo Mine, 
about 420,000 t. TCSA planned to produce 1.8 Mt/yr of salable 
coal at the Dorstfontein East Mine. The lives of the Dorstfontein 

East, the Forzando North, and the Forzando South Mines was 

estimated to be more than 20 years each. The Dorstfontein West 

and the Tumelo Mines were expected to be shut down in 2014 

(Chamber of Mines of South Africa, 2013, p. 20). 

In 2012, sales from Coal of Africa Ltd.’s Vuna and 

Woestalleen Mines were 2.52 Mt; the Mooiplaats Mine, 

about 743,000 t; and the Vele Mine, 136,000 t. The company 

started mining at Vele in 2012; production was expected to 

reach 1 Mt/yr by mid-2013. Coal of Africa hoped to increase 

production eventually to 1.5 Mt/yr and then to 2.5 Mt/yr in the 
second phase of the project (Naidoo, 2012; Chamber of Mines 
_of South Africa, 2013, p. 20). 
_ Kangra Group (Pty) Ltd. (Shanduka Group, 30%) sold 
3.18 Mt of coal from the Savmore Mine in 2012. The company 
_ was engaged in a feasibility study on a new mine at the 
_ Kusipongo project, which could produce 4 Mt/yr of run-of-mine 
coal starting in 2015, depending on the results of the study 
| (Glencore International plc, 2012, p. 20; Chamber of Mines of 
| South Africa, 2013, p. 20). 

In September 2012, Keaton Energy Holdings Ltd. was 

| producing coal at the Vanggatfontein Mine at a rate of 2 Mt/yr, 

and at the Vaalkranz Mine at a rate of nearly 380,000 t/yr. 
, Keaton planned to increase its output to about 5 Mt/yr between 
_ late 2015 and late 2017. The company completed a feasibility 
| study on a new mine at the Braakfontein project with favorable 
| results, and Keaton was also engaged in a feasibility study on a 
new mine at the Sterkfontein project (Wait, 2012). 

In 2012, Continental Coal Ltd.’s sales from the 
Viakvarkfontein Mine were about 1.09 Mt, and from the 
Ferreira Mine, about 482,000 t. Continental planned to sell 
200,000 t of coal from the new Penumbra Mine in fiscal year 
2013 and 500,000 t in fiscal year 2014. The company also 
planned to make an investment decision on the De Wittekrans 
project in 2013; the project could produce 2.4 Mt/yr of salable 
coal during its estimated 33-year life (Chamber of Mines of 
South Africa, 2013, p. 20; Continental Coal Ltd., 2013). 

Wescoal Holdings Ltd. operated the Khanyisa Mine, which 
was expected to be depleted by mid-2013. The company planned 
fo start mining at the new Intabane Mine in February 2013 
and at the new Elandspruit Mine in late 2013 or early 2014. 

By 2016, Wescoal planned to produce a combined 4 Mt/yr at 
Elandspruit and Intabane (Hoaeane, 2012; Kolver, 2012). 

Universal Coal plc of the United Kingdom planned to start 
development at the Kangala project in 2013 and mining in 2014 
pending an agreement with Eskom. Production was expected to 
be 2 Mt/yr (Universal Coal plc, 2012, p. 2). 
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Resource Generation Ltd. (Resgen) of Australia planned to 
start construction on its new Boikarabelo Mine in early 2013 
and to start mining in 2015. Production was likely to be 4 Mt 
in 2015, 5 Mt in 2016, and 6 Mt in 2017. In the first phase of 
the project, about 3 Mt/yr of thermal coal would be consumed 
domestically and 3 Mt/yr would be exported. By 2019 or 2020, 
production was expected to increase to between 18 and 20 Mt/yr 
of salable coal. Reserves at Boikarabelo were estimated to be 
744 Mt (Williams, 2012). 

Petroleum.—South Africa had four petroleum refineries with 
a combined capacity of about 508,000 barrels per day (bbl/d). 
PetroSA, which was a Government-owned company, planned to 
build a new refinery at Coega with a capacity of 400,000 bbl/d. 
The refinery was likely to be completed in 2017 (Quinlan, 2012). 

Uranium.—AngloGold Ashanti and First Uranium mined 
uranium as a coproduct of gold. From 2002 to 2012, national 
uranium production decreased by 45% because of decreased 
gold production. In 2012, AngloGold Ashanti’s production of 
uranium oxide (U,O,) from its Kopanang and surface mining 
operations was 549 t compared with 626 t in 2011. With the 
purchase of First Uranium’s Mine Waste Solutions operations, 
AngloGold Ashanti acquired resources of 352 Mt at a grade of 
0.008% U,O,. The company planned to complete the uranium 
circuit at the MWS processing plant in 2014, which would allow 
its total production to increase to between 1,400 and 2,000 t/yr 
of U,O,. The estimated life of the MWS operations was more 
than 30 years (AngloGold Ashanti Ltd., 2012; 2013, p. 38-39; 
Chamber of Mines of South Africa, 2013, p. 39). 

Gold One was engaged in a feasibility study on the Cooke 
Uranium project, which would recover uranium from the Cooke 
Tailings Dam and the Cooke I-3 Underground operations. 
Depending on the results of the study, uranium production could 
start by 2015. Gold One planned to produce about 1,100 t/yr 
of U,O, from 2016 through 2022 and about 650 t/yr from 2023 
through 2026 (Gold One International Ltd., 2012, p. 21-22, 24). 


Outlook 


Numerous producers are planning new mines and plants 
and capacity expansions of existing operations for andalusite, 
antimony, cement, chromite, coal, diamond, ferrochromium, 
ferromanganese, fluorspar, gold, ilmenite, iron ore, magnesium 
metal, manganese ore, PGMs, phosphate rock and fertilizers, 
rare-earth elements, rutile, titanium metal, uranium, vermiculite, 
wollastonite, zinc, zircon, and zirconium metal. Power shortages 
could constrain mining and mineral processing expansions until 
Eskom’s new coal-fired Kusile and Medupi power stations are 
commissioned, particularly in power-intensive industries, such 
as ferrochromium. 

In 2011, the cost of power for South Africa’s ferrochromium 
producers was estimated to be $0.22 per pound of 
ferrochromium smelted compared with $0.27 per pound in 
China. By 2015, the cost of power was expected to be $0.39 per 
pound in South Africa and $0.32 per pound in China. Total 
South African ferrochromium production costs were likely 
to increase to $1.30 per pound in 2015 from $0.98 per pound 
in 2011, and Chinese costs, to $1.19 per pound from 
$1.03 per pound (Merafe Resources Ltd., 2012). 


38.11 


Increases in coal, iron ore, and manganese exports depend 
upon increased capacity on the rail network. Transnet 
planned to spend about $37 billion on expanding its railways 
between 2012 and 2019. The capacity of railways dedicated 
to coal exports was expected to increase in increments to 
98 Mt/yr in mid-2019 from 68 Mt/yr in 2012. During the 
same period, Transnet planned to increase the capacity of the 
iron ore railways to 83 Mt/yr from 53 Mt/yr, and railways 
for transporting manganese ore, to 11.7 Mt/yr from 4.7 Mt/yr 
(Transnet, 2012, p. 7-8). 
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TABLE 1 
SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


thousand metric tons 
do. 
do. 


Mine output, Co content* 


Refinery output 
Copper: 

Mine, Cu content 

Metal: 


Smelter 
Refined, primary 


Gold: 
Mine 


kilograms 


Refined? 


do. 


Iron and steel: 


Ore and concentrate: 


Gross weight thousand metric tons 
Fe content (62% to 65%) do. 
Metal: 
Direct-reduced iron do. 
Pig iron do. 
Ferroalloys, electric arc furnace: 
Chromium ferroalloys do. 
Ferromanganese do. 
Ferrosilicon do. 
Ferrovanadium® do. 
Silicomanganese’ do. 
Silicon metal do. 
Total® do. 
Steel: 
_ Crude do. 
Stainless 
Lead: 
Concentrate, Pb content 
Refined, secondary 


See footnotes at end of table. 
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SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Manganese: 
Ore and concentrate, gross weight: 
Metallurgical: 
More than 48% manganese thousand metric tons 
45% to 48% manganese do. 
40% to 45% manganese do. 
30% to 40% manganese do. 
Total do. 
Chemical, 35% to 65% manganese dioxide do. 
Grand total do. 
Metal, electrolytic* do. 
Nickel: 
Mine output, concentrate, Ni content 
Metal, electrolytic 
Platinum-group metals: 
Mine: 
| Iridium kilograms 
Palladium do. 
Platinum do. 
Rhodium do. 
Ruthenium do. 
Total do. 
Refined: 
Palladium do. 
Platinum do. 
Rhodium do. 
Other’ do. 
Total do. 
Silver, mine do. 
Titanium: 
Ilmenite concentrate® thousand metric tons 
Rutile concentrate do. 
Total® do. 
Titaniferous slag do. 


Uranium, U,O, content 
, Vanadium, vanadium metal content 
Zinc: 
Concentrate, Zn content 
Metal, smelter, primary 
Zirconium concentrate (baddeleyite and zircon) 
INDUSTRIAL MINERALS 
Andalusite 
Cementitious products: 
Cement, finished product, sales thousand metric tons 
Granulated slag, fly ash, and others, sales do. 
Total do. 
Clays: 
Attapulgite 
Bentonite 
Brick clay, local sales 
Fire clay 
Flint clay, raw and calcined 
__ Kaolin 
See footnotes at end of table. 


thousand metric tons 
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2008 


31,675 
29,400 


6,415 
75,537 
146,141 
19,348 
28,236 
275,677 


80,640 
149,900 
20,000 
32,900 
283,400 
75,199 
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134 
2,030 
1,252 
654 
20,295 


29,002 
87,000 
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216,667 


13,473 
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14,869 
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9,706 
138,100 
47,290 
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2009 


11 
4,579 
11 
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292,300 
77,780 
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1,084 
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13,000 ° 
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20 


39,960 
34,700 


6,445 
82,222 
147,790 
20,001 
30,846 
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310,600 
79,315 
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1,252 
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12,000 
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54,311 
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551,612 
39,690 
29,929 
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16 
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29 4 
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155,900 
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303,200 
73,180 


2,000 


149 ' 


2,130 


1,346 ' 
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36,629 
73,000 


428,000 * 


186,242 ° 


11,234 


1,200 © 
12,400 ° 


14,448 
120,417 
7,658 
785,641 
29,968 
15,220 


2012 
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8,943 
30 


45,945 
32,900 
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27,535 
254,338 
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278,200 
67,304 
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Commodity 
INDUSTRIAL MINERALS—Continued 


Diamond, natural: 


Gem‘ thousand carats 
Industrial* do. 
Total do. 
Feldspar 
Fluorspar: 


Acid-grade® 
Metallurgical-grade® 
Total 
Gypsum, crude 


Industrial or glass sand (silica) thousand metric tons 


Lime do. 


Magnesite, crude 
Mica, scrap and ground 
Nitrogen, N content of ammonia® 


Perlite 
Phosphate rock: 
Gross weight thousand metric tons 
Phosphorus pentoxide content do. 
Pigments, mineral, natural: 
Ochers 
Oxides 
Total 
Salt 
Sodium sulfate, natural 
Stone, n.e.s.:° 
Dimension: 
Granite and norite 
Slate 
Crushed and broken: 
Limestone and dolomite thousand metric tons 
Shale: 
For cement do. 
Other do. 
Total do. 
Aggregate and sand, n.e.s.° do. 
Sulfur: 
S content of pyrite do. 
Byproduct: 
Metallurgy do. 
Petroleum do. 
Total do. 
Tale and related materials: 
Talc 
__Pyrophyllite (wonderstone) 
Vermiculite 


Wollastonite 
See footnotes at end of table. 
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2008 


5,200 
7,700 
12,895 
105,815 


281,000 
18,000 
299,000 
571,343 
3,342 
1,563 
83,900 
426 
510,000 


NA‘ 


39 
429,888 
38,717 


457,965 
25,538 


23,481 


418 
814 
1,232 
58,608 


61 


187 
323 
371 


5,145 
80,704 
199,764 


2009 


2,500 
3,600 
6,113 
101,394 


196,000 
8,000 
204,000 
597,571 
2,306 
1,368 
47,600 
$72 
510,000 


NA‘ 


183 
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408,422 
43,835 


334,589 
25,841 


18,568 
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975 
1,437 
53,604 


60 
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291 
536 


4,718 
114,889 
193,334 


2010 


3,600 
5,400 
8,868 
94,307 
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10,000 
160,000 
513,310 
2,905 
1,291 
27,700 
904 
470,000 
NA 
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394,493 
37,369 


272,531 
48,114 
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52,356 


30 
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376 
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122,511 
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2011 
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Blk 
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LJ2e 
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Commodity 2008 2009 2010 2011 2012 
MINERAL FUELS AND RELATED MATERIALS 
Coal (salable product): 
Anthracite thousand metric tons 2,207 1,658 2,074 2,554 3,005 
Bituminous | do. 250,492 240,880 252,448 248,153 ' 255,571 
— Total do. 252,699 250,538 254,522 250,707 ' 258,576 
Natural gas million cubic meters 1,623 * 1,368 ' 1,718! 1,516° 1,313 
— Petroleum:’ 
Crude thousand 42-gallon barrels 1,976 1,070 1,358 591 343 
Refinery products: 
Liquefied petroleum gases do. 3,387 * 2,726 ° 3,086 ' 3,666 ' 3,600 * 
Natural gas liquids do. 1,529 1,529 1,456 1,456 1,400 ° 
Gasoline do. 52,528 ' 48,766 * 49,773 * 53,236 ' 52,000 ° 
Jet fuel do. 12,529 ' 11,681 10,951 * 12,410 ° 12,000 ° 
Kerosene do. 3,077 * 3,092 ° 2,644 ' 2,806 * 2,800 ° 
Distillate fuel oil do. 45,275 * 40,329 ° 50,265 ° 56,450 56,000 ° 
Residual fuel oil do. 20,746 * 14,525 15,205 14,399 14,000 ° 
Other, includes lubricants and greases‘ do. 15,000 14,500 14,500 14,500 14,000 
Total® ® do. 154,000 ° 137,000 ° 148,000 ' 159,000 ° 156,000 


TABLE 1—Continued 


SOUTH AFRICA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


“Estimated; estimated data are rounded to no more than three significant figures; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. -- Zero. 
'Table includes data available through January 10, 2014. 
- "Data are for the Rand Refinery (Pty) Ltd. fiscal year ending September 30 of the year listed. 
: Reported by the International Manganese Institute. 
‘Reported figure. 
*May include small amounts of gold. 
_ ‘Not elsewhere specified. 
‘In addition, Sasol Ltd. produced about 67 million barrels per year of synthetic liquid petroleum fuels from coal. 
"Excludes refinery fuel and losses. 
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TABLE 2 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 


Commodity major equity owners Location of main facilities Annual capacity 
Aluminum BHP Billiton Ltd. Hillside smelter at Richards Bay 715. 
Do. do. Bayside smelter at Richards Bay 95. 
Andalusite Samrec Pty. Ltd. [Imerys (Pty) Ltd., 100%] Annesley and Havercroft Mines at Penge, 225. 


Krugerspost Mine near Lydenburg, and 
Thabazimbi Mine near Thabazimbi 


Do. Andalusite Resources (Pty) Ltd. [African : Maroeloesfontein Mine, near Thabazimbi, 70. 
Mineral Trading and Exploration (Pty) Ltd.] Northem Province 
Antimony metric tons Consolidated Murchison Ltd. (Village Main Cons Murch Mine near Gravelotte 7,000 antimony in 
Reef Ltd., 74%) concentrate. 
Cement Pretoria Portland Cement Co. (Pty) Ltd. De Hoek, Dwaalboom, Hercules, Jupiter, 8,000. 
(Barloworld Trust Co. Ltd., 68%) Port Elizabeth, Riebeeck, and Slurry plants 
Do. Alpha Ltd. [AfriSam Consortium (Pty) Ltd., 48.5%] Dudfield, Rooderport, and Ulco plants 4,600. 
Do. Lafarge South Africa Ltd. (Lafarge S.A.) Lichtenburg plant in North West Province 3,600. 
Do. Natal Portland Cement Co. (Pty) Ltd. Simumu plant 1,600. 
(Cimentos de Portugal SGPS, S.A., 98%) 
Chromite Xstrata plc, 79.5%, and Merafe Resources Ltd., Thorncliffe Mine at Steelpoort 995. 
20.5% 
Do. do. Kroondal Mine at Rustenburg 850. 
Do. do. Helena Mine at Steelpoort 825. 
Do. do. Waterval Mine 650. 
Do. do. Horizon Mine at Pilansberg 260. 
Do. Samancor Chrome Ltd. (International Eastern Chrome Mines in Steelpoort Valley, 2,000. 
Mineral Resources BV, 70%) Mpumalanga Province 
Do. do. Western Chrome Mines in Northern Province’ 1,500. 
Do. Tharisa Minerals (Pty) Ltd. Tharisa Mine 1,920. 
Do. Hernic Ferrochrome (Pty) Ltd. (Mitsubishi Bokfontein Mine 1,500. 
Corp., 51%) 
Do. Assmang Ltd. (African Rainbow Minerals Ltd., Dwarsrivier Mine in Mpumalanga Province 1,400. 
50%, and Assore Ltd., 50%) 
Do. International Ferro Metals Ltd. Lesedi Mines' 1,320. 
Do. do. Sky Chrome Mine 840 run-of-mine. 
Do. Lonmin plc Marikana Mines (Eastern Platinum, Karee, 1,400.° 
and Western Platinum) and Pandora Mine _ 
Do. Nkomati Joint Venture (African Rainbow Nkomati Chrome Mine in Mpumalanga 1,000. 
Minerals Ltd., 50%, and MMC Norilsk Province 
Nickel, 50%) 
Do. Dilokong Chrome Mine (Pty) Ltd. [ASA Dilokong Mine, near Burgersfort in 800. 
Metals (Pty) Ltd., 100%] Mpumalanga Province 
Do. Eastern Platinum Ltd. (Eastplats) Crocodile River Mine at Arbourfell 520.° ee 
__Do. Bayer (Pty) Ltd. Rustenburg Chrome Mine 450. 
Do. Anglo American Platinum Ltd. (Amplats) Bathopele, Dishaba, Khomanani, Khuseleka, 430.° 
(Anglo American plc, 74.1%) Mogalakwena, Siphumelele, Thembelani, 


Union, and other mines 


Coal Anglo Coal Ltd. (Anglo American plc, 100%) New Vaal Mine 18,000. 

__Do. Anglo Coal Ltd., 73% Kriel Mine 10,000. eos 

Do. do. Zibulo Mine 8,000. = 
Do. Anglo Coal Ltd. Goedehoop Mine 7,500. 
Do. do. be ee: Isibonelo Mine 5,000. ahaa 
Do. do. New Denmark Mine 5000. 
Do. do. Kleinkopje Mine 4,500. : 
Do. do. Landau Mine 4,200. 


ie OMe 


See footnotes at end of table. 
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TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


— 


Major operating companies and 


a Commodity major equity owners Location of main facilities Annual capacity 
_Coal—Continued Exxaro Resources Ltd. (BEE Holdco, 52.3%) Grootegeluk Mine in Limpopo Province 33,400. 
_ Do do. Matla Mine in Mpumalanga Province 14,000. 
Do. do. Amot Mine in Mpumalanga Province 5,000. 
Do. do. North Block Complex in Mpumalanga Province 3,300. 
_ Do. do. Leeuwpan Mine in Mpumalanga Province 3,000. 
Do. do. New Clydesdale Mine in Mpumalanga Province 1,400. 
_ Do. do. Tshikondeni Mine in Limpopo Province 316. 
a Do. Exxaro Resources Ltd. (BEE Holdco, 52.3%), Mafube Mine 4,200. 
50%, and Anglo American plc, 50% 
Do. Sasol Ltd. Syferfontein Mine 9,700. 
Do. do. Middelbult Mine 8,500. 
Do. do. Brandspruit Mine 8,400. 
; do. Bosjesspruit Mine 8,200. 
Do. do. Twistdraai Mine 6,400. 
Do. do. Sigma Mine 2,000. 
~ Do. BHP Billiton Energy Coal South Africa Ltd. Middelburg Mine in Mpumalanga Province 18,500. 
(BECSA) 
~ Do. do. Khutala underground mine 15,100. 
~ Do. do. Klipspruit Mine in Mpumalanga Province 8,000. 
~ Do. Xstrata plc, 79.8% Impunzi Division at Witbank 9,400. 
"Do. Xstrata ple, 74% | 7 Goedgevonden Mine at Witbank 7,000. 
~_ Do. do. Tweefontein Division at Witbank 6,200. 
Do, Optimum Coal Holdings (Pty) Ltd. Optimum Mine 13,500. 
~ Do. do. Koornfontein Mines 5,200. 
~ Do. Umcebo Mining Ltd. (Glencore International Kleinfontein, Klippan, and Middelkraal Mines 6,400.° 
plc, 43.66%) 
Do. do. Wonderfontein Mine 2,700. 
~ Do. Shanduka Coal (Pty) Ltd. (Shanduka Group, Graspan, Middelburg Townlands, and 7,000. 
50.01%, and Glencore International plc, 49.99%) | Springlake Mines 
~_ Do. Total Coal South Africa (Pty) Ltd. Dorstfontein West and Dorstfontein East Mines 2,100.° 
Do. do. Forzando North and Forzando South Mines 1,600.° 
“Do. do. Tumelo Mine 450.° 
Do. Coal of Africa Ltd. Vuna and Woestalleen Mines 2,500. 
Do. do. Mooiplaats Mine 2,000. 
_ Do. do. Vele Mine 1,000. 
Do. Kangra Group (Pty) Ltd. (Shanduka Group, 30%) | Savmore Mine 3,200. 
Do. Keaton Energy Holdings Ltd. Vanggatfontein Mine 2,640. 
Do. do. Vaalkranz Mine 360. 
~ Do. Imbawula Group Mpumalanga Division (Spitzkop and Tselentis 2,800. 
Mines) at Breyten and Ermelo 
Do. Kuyasa Mining (Pty) Ltd. Delmas Mine 2,000. - 
Do. Continental Coal Ltd. Vlakvarkfontein Mines 1,100.° 
Do. do. Ferreira Mine 500.° 
~ _Do, do. Penumbra Mine 500. 
Copper: 
Mine Palabora Mining Co. Ltd. (Rio Tinto Ltd., Palabora Mines at Phalaborwa 65.7 


57.7%, and Anglo American plc, 16.8%) 


: Do. Anglo American Platinum Ltd. (Amplats) Bathopele, Dishaba, Khomanani, Khuseleka, 132 
Mogalakwena, Siphumelele, Thembelani, 
ae Union, and other mines 
/ Do. Nkomati Joint Venture Nkomati Mine in Mpumalanga Province 10. 
~__Do. Impala Platinum Holdings Ltd. (Implats) Impala Mines 7 
Black Mountain Mineral Development Co. Black Mountain Mine near Aggeneys in 6. 


a (Pty) Ltd. (Vedanta Resources plc, 74%) Northern Cape Province 
See footnotes at end of table. 
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TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 


Commodity major equity owners Location of main facilities Annual capacity 
Copper—Continued: 
Smelter Palabora Mining Co. Ltd. Smelter at Phalaborwa 110.” 
Do. Anglo American Platinum Ltd. (Amplats) Rustenburg Smelter HM. 
Do. Impala Platinum Holdings Ltd. (Implats) Smelter near Phokeng 7? 
Refined Palabora Mining Co. Ltd. Refinery at Phalaborwa 140.” 
Do. Anglo American Platinum Ltd. (Amplats) Rustenburg Base Metal Refiners 13.7 
Do. Lonmin plc Base Metals Refinery and scrap plant 92 
Do. Impala Platinum Holdings Ltd. (Implats) Base Metals Refinery 72 
Diamond thousand De Beers Consolidated Mines Ltd. (Anglo Venetia Mine in Northern Province 7,500. 
carats American plc, 85%) 
Do. do. do. Kimberley surface mines, Kimberley 1,500. 
Do. do. do. Voorspoed Mine 800. 
Do. do. Petra Diamonds Ltd. Finsch Mine, 100 kilometers west of Kimberley 1,400. 
Do. do. do. Cullinan Mine 870. 
Do. do. do. Helam, Sedibeng, and Star Mines! 175. 
Do. do. do. Kimberley underground mines, Kimberley 100.° 
Do. do. do. Koffiefontein Mine in Free State Province 35. 
Do. do. Diamcor Mining Inc. Krone-Endorda Mine 120. 
Fluorspar Vergenoeg Mining Corp. (Pty) Ltd. [Minerales Vergenoeg Mine at Rust de Winter 250. 
y Productos Derivados S.A. (Minersa), 85%] 
Do. Witkop Fluorspar Mine (Pty) Ltd. (subsidiary Witkop Mine at Zeerust' 140. 
of Sallies Ltd.) —— 
__Do. do. Buffalo Mine at Mookgopong' 60. 
Gold: 
Mine kilograms AngloGold Ashanti Ltd. (Anglo American plc, Among which, Vaal River operations: 
41.8%) 
Kopanang Mine 32,100. 
Do. do do. Great Noligwa Mine 14,600. 
Do. do do. Moab Khotsong Mine 11,000. 
Do. do. do. Surface operations 5,100.° 
Do. do do. West Wits operations: 
Mponeng Mine 17,000. 
Do. do do. Tau Tona Mine 16,000. 
Do. do do. an Savuka Mine 12,000. a 
Do. do. do. Mine Waste Solutions (MWS) project 3,400. 
Do. do. Gold Fields Ltd. 7 KDC Mine eee 36,900. 
____Do. do. do. Beatrix Mine 12,800. _ 
___ Do. do do. South Deep Mine 9,200. 
Do. do. Harmony Gold Mining Co. Ltd. _ Kusasalethu Mine 8,900. ; 
____ Do. do. do  _ Doornkop Mine 6,100. 
Do. do. do. Tshepong Mine 6,000 - 
Do. do do. PhakisaMine 5,900. 
Do. ____ do do. Target | and Target 3 Mines 5,500. i 
___Do. do do. Masimong Mine 4,400 —_ 
Do. do. do Bambanani Mine 3,600. 
Do. do do Evander Mine 3,000.° 
Do. do do. Joel Mine 2,500. 
___Do. do. do. Unisel Mine 2,100. 
Do. do. do. Surface operations 1,800. a 
Do. do. do. Kalgold Mine 1,200. 
___ Do. do. Gold One International Ltd. Modder East Mine 4,700 
Do. do. do. | oo 7 Cooke 1-3 Underground operations 3,700. a 
Do. do. _ do. Randfontein surface operations 1,200.° 


See footnotes at end of table. 
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TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 


Commodity major equity owners Location of main facilities Annual capacity 
Gold—Continued: 
Mine— kilograms Village Main Reef Ltd. Buffelsfontein and Tau Lekoa Mines 5,100.° 
Continued 
Do. do. do. Blyvoor Mine 2,300°. 
Do. do. Great Basin Gold Ltd. Burnstone Mine! 7,900. 
Do. do. DRDGold Ltd. East Rand Proprietary Mine 4,500.° 
Do. do. Pan African Resources plc Barberton Mine 3,000. 
Do. do. Central Rand Gold Ltd. Central Rand Goldfield near Johannesburg 1,200. 
Refined metric tons Rand Refinery Ltd. (AngloGold Ashanti Ltd., Germiston, Gauteng Province 1,000. 
53%, and Gold Fields Ltd., 33%) 
~ Iron and steel: 
Iron ore Kumba Iron Ore Ltd. Sishen Mine at Sishen 41,000. 
Do. do. Kolomela Mine 9,000. 
Do. do. Thabazimbi Mine at Thabazimbi 2,700. 
Do. Assmang Ltd. Khumani Mine 16,000. 
Do. do. Beeshoek Mine near Postmasburg 4,000. 
Do. Palabora Mining Co. Ltd. Palabora Mines at Phalaborwa 5,300.° 
Do. Evraz Highveld Steel and Vanadium Corp. Ltd. Mapochs Mine at Roossenekal 2,700. 
(Ervaz Group S.A., 79%) 
Do. Vametco Minerals Corp. (Ervaz Group S.A., Vametco Vanadium Mine and plant near Brits 1,100. 
81%) 
Do. Xstrata ple Rhovan Mine at Brits 400. 
Ferroalloys Xstrata ple, 79.5%, and Merafe Resources Ltd., Wonderkop plant at Marikana $53 ferrochromium. 
20.5% 
___ Do. do. Rustenburg plant at Rustenburg 430 ferrochromium. 
Do. Xstrata ple, 69.6%, and Merafe Resources Ltd., Lydenburg plant at Lydenburg 396 ferrochromium. 
30.4% 
Xstrata plc, 79.5%, and Merafe Resources Ltd., Lion plant at Steelpoort 360 ferrochromium. 
20.5% 
; do. Boshoek plant at Boshoek 240 ferrochromium. 
Do. Samancor Chrome Ltd. Plants at Middelburg, Steelpoort, and 1,110 ferrochromium. 
Witbank 
Do. Hernic Ferrochrome (Pty) Ltd. Plant at Brits — 420 ferrochromium. 
Do. ASA Metals (Pty) Ltd. (Sinosteel, 60%, and Plant near Pietersburg, Northern Province 400 ferrochromium. 


Limpopo Economic Development 
Enterprise, 40%) 
Do. Assmang Ltd. Machadodoprp plant in Mpumalanga Province 190 ferrochromium; 


100 ferromanganese. 


___Do. International Ferro Metals Ltd. Plant in North West Province 267 ferrochromium. 
Do. Tata Steel Ltd. Richards Bay 151 ferrochromium. 
Do. Samancor Manganese (Pty) Ltd. (BHP Billiton Plant at Meyerton 490 ferromanganese; 
- Ltd., 60%, and Anglo American plc, 40%) 135 silicomanganese._ 
Do. Assmang Ltd. Cato Ridge plant in KwaZulu Natal Province 300 ferromanganese. 
Do. Renova Group Plant at Witbank 48 ferromanganese; 
a 180 silicomanganese. 
Do. Silicon Technology Pty Ltd. NA 55 ferrosilicon. 
Do. Grupo Ferroatlantica Rand Carbide plant 35° ferrosilicon. 
Do. metric tons Vanchem Vanadium Products (Pty) Ltd. ____ Plant at Witbank 12,500 ferrovanadium. 
___Do. do. Xstrata plc Rhovan plant at Brits 6,000 ferrovanadium. 
Do. do. Vametco Minerals Corp. Smelter near Brits = 4,800 ferrovanadium. 
____Do. Ruukki Group Oyj Mogale plant 110 ferroalloys. 
See footnotes at end of table. _——. 
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Commodity 


Iron and steel—Continued: 


Steel 
Do. 
Do. 
Do. 


Do. 


Manganese 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Nickel 


Nitrogen, ammonia 
Petroleum: 

Crude thousand 
42-gallon barrels 


Refined do. 


Do. do. 
Do. do. 
Do. do. 


Phosphate rock 

Phosphoric acid 

Platinum-group 
metals 


kilograms 


See footnotes at end of table. 
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TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 


ArcelorMittal South Africa Ltd. 
do. 
do. 
Evraz Highveld Steel and Vanadium Corp. Ltd. 


Columbus Stainless (Pty) Ltd. (Acerinox SA, 
716%) 

Scaw Metals Group 

Davsteel Division (Cape Gate Pty. Ltd.) 


Cape Town Iron & Steel Works (Pty) Ltd. 


Duferco Steel Processing Ltd. 

Black Mountain Mineral Development Co. 
(Pty) Ltd. 7 

PPC Lime Ltd. (subsidiary of Pretoria 
Portland Cement Company Ltd.) 

Idwala Lime (Idwala Industrial Holdings) 

Inca Lime (Pty) Ltd. (subsidiary of Inca 
Mining (Pty) Ltd.) 

Assmang Ltd. 
do. 

Samancor Manganese (Pty) Ltd. 
do. 

Renova Group 

Metmin (Metorex Pty. Ltd., 100%) 

Manganese Metal Co. Pty. Ltd. [Samancor 
Manganese (Pty) Ltd., 51%] 

Anglo American Platinum Ltd. (Amplats) 


do. 

Nkomati Joint Venture 

Impala Platinum Holdings Ltd. (Implats) 
do. 

Lonmin pic 
do. 

Sasol Ltd. 


Petroleum Oil and Gas Corporation of South 
Africa 

South African Petroleum Refineries (Shell SA 
Energy, 50%, and BP Southern Africa, 50%) 


Engen Ltd. (62%) 
Caltex Oil SA (Pty) Ltd. 


Location of main facilities 


Vanderbijlpark plant 

Newcastle and Vereeniging plants 
Saldanha plant 

Witbank 


Stainless steel plant at Middelburg 


Germiston plant, Johannesburg 
Vanderbijlpark plant, Gauteng 


Kuilsrivier plant, Cape Town 


Cold-rolled slab steel plant at Saldanha Bay 

Black Mountain Mine near Aggeneys in 
Northern Cape Province 

Plant at Lime Acres 


Plant at Daniélskuil 
Plant at Immerpan, Limpopo Province 


Nchwaning Mine near Black Rock 
Gloria Mine near Black Rock 
Mamatwan Mine near Hotazel 
Wessels Mine near Hotazel 

Kalahari Mine 

Open pit mine in North West Province 
Electrolytic plant at Nelspruit 


Bathopele, Dishaba, Khomanani, Khuseleka, 
Mogalakwena, Siphumelele, Thembelani, 
Union, and other mines 

Rustenburg Base Metal Refiners 

Nkomati Mine in Mpumalanga Province 

Impala Mines 

Base Metals Refinery 

Marikana and Pandora Mines 

Base Metals Refinery 

Plants at Sasolburg and Secunda 


Oribi and Oryx fields 
Sapref refinery in Durban 


Engen refinery in Durban 
Chevref refinery in Cape Town 


National Petroleum Refiners of South 
Africa Pty. Ltd. (Sasol Ltd., 63.6%) 
Phosphate Development Corp. Ltd. (Foskor Ltd.) 


Farmers World Limpopo (Pty) Ltd. 
Anglo American Platinum Ltd. (Amplats) 


Natref refinery in Sasolburg 


Foskor Mine and plant at Phalaborwa 

Plant at Phalaborwa! 

Bathopele, Khomanani, Khuseleka, 
Siphumelele and Thembelani Mines 


Annual capacity 


4,400 crude steel. 
2,200 crude steel. 
1,200 crude steel. 
1,000 iron; 

1,000 crude steel. 
750 crude steel. 


600 crude steel. 
485 crude steel; 
460 rolled steel. 
260 crude steel; 
250 billet. 
240 rolled steel. 
55 lead in concentrate. 


1,200. 


1,000. 
100. 


3,000 ore. 

600 ore. 

3,500 ore. 

1,000 ore. 

2,700 ore. 

24 manganese dioxide. 
30 manganese metal. 


33 mine.“ 


33 refined. 
21 mine. 

6 mine.° 

23 refined.© 
4 mine.* 

5 sulfate.° 
660. 


730. 
61,700. 


43,100. 
40,200. 
32,000. 


2,800 phosphate rock. 

325. 

24,000 platinum; 
11,900 palladium; 
3,100 rhodium; 
5,500 iridium and 
ruthenium. 
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Commodity 
Platinum-group 
metals—Continued 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
See footnotes at end of table. 
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TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 


kilograms Anglo American Platinum Ltd. (Amplats) 


Anglo American Platinum Ltd. 
(Amplats), 85% 


Bafokeng Rasimone Platinum Mine [Royal 
Bafokeng Nation, 67%, and Anglo American 
Platinum Ltd. (Amplats), 33%] 


Kroondal Platinum Mines [Anglo American 
Platinum Ltd. (Amplats), 50%, and 
Aquarius Platinum Ltd., 50%] 


Modikwa Platinum Mine [Anglo American 
Platinum Ltd. (Amplats), 50%, and 
African Rainbow Minerals, 50%] 


Anglo American Platinum Ltd. (Amplats) 


Anglo American Platinum Ltd. (Amplats), 50%, 


and XK Platinum Partnership, 50% 


Anglo American Platinum Ltd. (Amplats) 


do. 


Impala Platinum Holdings Ltd. (Implats) 


do. 


Location of main facilities 
Dishaba and Tumela Mines at Northam 


Union Mine at Swartklip 


Bafokeng Rasimone Platinum Mine at 


Rasimone 


Kroondal Mine 


Modikwa Mine at Makgemeng 


Mogalakwena Mine at Ga-Masenya 


Mototolo Mine at Steelpoort 


Polokwane smelter at Polokwane, Mortimer 
smelter at Swartklip, and Waterval smelter 


Precious Metals Refinery 


Impala Mines, near Phokeng in North West 
Province 


Marula Mine at Bothashoek 


Annual capacity 

16,000 platinum; 
7,300 palladium; 
2,400 rhodium; 
4,200 iridium and 
ruthenium. 

10,700 platinum; 
4,600 palladium; 
1,800 rhodium; 
3,100 iridium and 
ruthenium. 

5,900 platinum; 
2,400 palladium; 
790 ruthenium; 
460 rhodium; 

150 iridium. 

7,800 platinum; 
3,800 palladium; 
2,300 ruthenium; 
1,500 rhodium; 
550 iridium. 

4,200 platinum; 
4,000 palladium; 
1,200 ruthenium; 
820 rhodium; 

310 iridium. 

10,600 platinum; 
10,900 palladium; 
700 rhodium; 

760 iridium and 
ruthenium. 

4,100 platinum; 
2,400 palladium; 
630 rhodium; 
1,300 iridium and 
ruthenium. 

85,000 platinum; 
48,000 palladium; 
12,000 rhodium. 

81,000 platinum; 
45,700 palladium; 
10,800 rhodium; 
18,800 iridium and 
ruthenium. 

29,500 platinum; 
16,000 palladium; 
6,600 ruthenium; 
4,000 rhodium; 
1,600 iridium. 

2,200 platinum; 
2,300 palladium; 
630 ruthenium; 
460 rhodium; 

180 iridium. 
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Commodity 
Platinum-group kilograms 
metals—Continued 


Do. do. 
Do. do. 
Do. do. 
Do. do. 


Do. do. 


Do. do. 


Do. do. 
Do. do. 
| Do. do. 
Do. do. 


TABLE 2—Continued 
SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 
Impala Platinum Holdings Ltd. (Implats) 


do. 


Lonmin ple 


do. 


Northam Platinum Ltd. [Anglo American 
Platinum Ltd. (Amplats), 22.5%, and 
Mvelaphanda Resources Ltd., 21.9%] 

Marikana Platinum Mine [Anglo American 
Platinum Ltd. (Amplats), 50%, and 
Aquarius Platinum Ltd., 50%] 


Aquarius Platinum Ltd. 


do. 


Platmin Ltd. 


Location of main facilities 
Smelter near Phokeng 


Precious metals refinery, near Springs in 


Guateng Province 


Marikana and Pandora Mines 


Precious Metals Refinery at Western Platinum 


Zondereinde Mine near Northam 


Marikana Mine 


Everest Platinum Mine at Lydenburg! 


Blue Ridge Mine’ 


Pilanesberg Mine 


Xstrata plc, 74% 


Bokoni Platinum Mines (Pty) Ltd. [Anglo 
American Platinum Ltd. (Amplats), 62%, 
and Atlatsa Holdings Investments 

(Pty) Ltd., 26%] 


Do. do. 


Do. do. 


Two Rivers Platinum Mine (Pty) Ltd. 
{African Rainbow Minerals Ltd., 55%, and 
Impala Platinum Holdings Ltd. 

(mplats), 45%] 


Eastern Platinum Ltd. (Eastplats) 


Eland Mine at Brits 


Bokoni Mine at Sefateng 


Two Rivers Platinum Mine near Steelpoort 


Crocodile River Mine at Arbourfell 


See footnotes at end of table. 
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Annual capacity 
81,000 platinum; 
45,600° palladium; 
12,300° ruthenium; 
9,900° rhodium; 
5,300° iridium. 
71,500 platinum metal; 


40,400 palladium metal; 
10,900 ruthenium metal; 
8,700 rhodium metal, 
4,700 iridium metal. 


24,900 platinum; 
11,600 palladium; 
5,300 ruthenium; 
3,400 rhodium; 
1,100 iridium. 


31,000 platinum metal; 
14,600 palladium metal; 
7,000 ruthenium metal; 
4,300 rhodium metal; 
1,400 iridium metal. 


9,400 platinum; 
4,600 palladium; 


1,100 rhodium. 


2,700 platinum; 
1,300 palladium; 
760 ruthenium; 
480 rhodium; 
210 iridium. 

3,800 platinum; 
2,100 palladium; 
1,100 ruthenium; 
640 rhodium; 

230 iridium. 


3,900 platinum-group 


metals. | 
5,400 platinum; 
1,700 palladium; 
490 rhodium. 


7,500 platinum-group 


metals, 
4,100 platinum; 
2,700 palladium; 
470 rhodium. 


4,600 platinum: 
2,700 palladium; 
1,300 ruthenium; 
780 rhodium; 

—_ 310 iridium. 

3,100 platinum; | 

1,300 palladium; 

950 ruthenium; 

520 rhodium; 
220 iridium. 
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‘| Platinum-group 


a Commodity 


TABLE 2—Continued 


SOUTH AFRICA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and 
major equity owners 


kilograms Nkomati Joint Venture 


4: metals—Continued 


Location of main facilities 
Nkomati Mine in Mpumalanga Province 


Annual capacity 
3,400 platinum-group 
metals. 


4 Do. do. Platinum Australia Pty Ltd. (PLA) Smokey Hills Mine! 3,000 platinum-group 
h metals. 

ai Pyrophyllite Idwala Industrial Minerals (Benoni) Ottsdal Mine in North West Province 15. 

is Do. Wonderstone Ltd. (The Associated Ore & Pyrophylite (wonderstone) mine, NA. 

4 Metals Corp. Ltd.) North West Province 

"Do. G&W Base and Industrial Minerals Pty. Ltd. Piet Retief Mine NA. 

Silicon Grupo Ferroatlantica Polokwane plant, near Pietersburg 55 silicon metal. 

= Silver metric tons Rand Refinery Ltd. Germiston, Gauteng Province 200 refined silver. 

" Sulfur Sasol Synthetic Fuels (Pty) Ltd. Plant at Secunda 180. 

Do. South African Petroleum Refineries Plant at Durban 63. 

8 Do. Engen Petroleum Ltd. do. 47, 

is Do. National Petroleum Refiners of South Africa Plant at Sasolburg 44. 

: (Pty) Ltd. 

‘3 Do. Caltex Oil SA (Pty) Ltd. Plant at Cape Town 30. 

i Synthetic fuels thousand Sasol Synthetic Fuels (Pty) Ltd. Coal to oil plant at Secunda 58,400. 

is 42-gallon barrels 

iy Do. do. Petroleum Oil and Gas Corporation of South Natural gas to petroleum products plant 16,400. 

ls Africa at Mossel Bay 

+ Titanium: 

is Titanium Richards Bay Minerals (RBM) (Rio Tinto ple, Open cast operations, near Richards Bay 1,280 ilmenite;° 

r concentrates 74%; and Horizon Investments, 24%) 125 rutile.° 

s Do. Tronox Ltd., 74% Namakwa Mine near Brand-se-Baai and 540 ilmenite; 31 rutile. 
i mineral separation plant at Koekenaap 

is Do. do. KZN Sands Mine near Richards Bay 550 ilmenite; 30 rutile. 
b 

¢ Titanium slag Richards Bay Minerals (RBM) Smelter at Richards Bay 1,050 titanium slag; 
110 rutile. 

ib Do. Tronox Ltd., 74% Empangeni smelter near Richards Bay 220 titanium slag. 

ig Do. do. Smelter at Vredenberg, Saldanha Bay area 160 titanium slag. 

y Do. Evraz Highveld Steel and Vanadium Corp. Ltd. Steel plant at Witbank 48 titanium slag. 

4 Uranium oxide — metric tons AngloGold Ashanti Ltd. Vaal Rivers operation, near Klerksdorp 3,000. 

¢ _Do. do. Gold One Ezulwini Mine 100." 

; Vanadium do. Evraz Highveld Steel and Vanadium Corp. Ltd. Mapochs Mine near Lydenburg 17,500. 

 __Pentoxide 

y _Do. do. do. Plant at Witbank 10,800. 

 __Do. do. Xstrata plc, 74% Rhovan Mine at Brits 10,000. 

z —Do. Vanchem Vanadium Products Pty Ltd. Plant at Witbank 5,000.° 

_ Do. do. Vametco Minerals Corp. Krokodilkraal Mine and plant near Brits 3,800. 

z Vermiculite Palabora Mining Co. Ltd. Palabora Mine and plant at Phalaborwa 200. 

’ Wollastonite metric tons Namaqua Wollastonite (Pty) Ltd. Magata Mine 2,400.° 

,¢ Gine Zinc Corp. of South Africa Ltd. (Exxaro Struisbult Springszinc refinery at Springs, 110 refined zine; 
Resources Ltd., 100%) southeast of Johannesburg’ 170 sulfuric acid. 

f Do. Black Mountain Mineral Development Co. Black Mountain Mine near Aggeneys in 40 zinc in concentrate. 
i (Pty) Ltd. Northern Cape Province ie see 

5 Zirconium Richards Bay Minerals (RBM) Open cast mines near Richards Bay 300 zircon in concentrate. 
‘ Do. Tronox Ltd., 74% Namakwa Mine near Brand-se-Baai and 135 zircon in concentrate. 
ae mineral separation plant at Koekenaap 

Z Do. do. Hillendale Mine near Richards Bay, 60 zircon in concentrate. 


: —— KwaZulu Natal Province 
‘Estimated. Do., do. Ditto. NA Not available. 
‘Not operating at the end of 2012. 

‘Data from International Copper Study Group. 
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TABLE 3 
SOUTH AFRICA: RESERVE BASE OF MAJOR MINERALS IN 2012' 


(Million metric tons unless otherwise specified) 


Commodity Reserves 
Andalusite” 25 
Antimony thousand metric tons 21 
Chromium, ore 3,100 
Coal, recoverable 30,156 
Copper 11 
Fluorspar 41 
Gold thousand metric tons 6 
Iron ore 650 
Lead thousand metric tons 300 
Manganese, ore 150 
Nickel thousand metric tons 3,700 
Phosphate rock 1,500 
Platinum-group metals thousand metric tons 63 
Titanium minerals 71 
Vanadium thousand metric tons 3,640 
Vermiculite 14 
Zinc 14 
Zirconium 14 


'Metallic minerals are contained metal. 
“Includes aluminosilicate and sillimanite. 


Source: Mnguni, Mildred, 2013, General review, in South Africa’s Mineral 


Industry 2012/2013: Johannesburg, South Africa, Department of Mineral Resources 
of the Republic of South Africa, p. 1-36. 
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THe MINERAL INDUSTRY OF SOUTH SUDAN 
By Thomas R. Yager 


In January 2011, the autonomous region of Sudan known as 
Southern Sudan, which was composed of the States of Central 
Equatoria, Eastern Equatoria, Jonglei, Lakes, Northern Bahr el 
Ghazal, Unity, Upper Nile, Warrap, Western Bahr el Ghazal, 
and Western Equatoria, held a referendum on independence 
from Sudan. The people of Southern Sudan voted for secession, 
and the newly established country became independent with 
the name of the Republic of South Sudan on July 9, 2011 
(U.S. Office of Foreign Assets Control, 2011). 

Prior to the split, the mineral sector’s influence on Sudan’s 
economy was significant because of petroleum production 
and refining. Sudan was not a globally significant producer or 
consumer of mineral commodities in 2012. As a result of the 
referendum, the oilfields were divided between South Sudan 
and Sudan, but control of the Abyei Area was disputed by the 
Governments of South Sudan and Sudan (Kushkush, 2013). 

Investment in Sudan’s petroleum and petrochemical industries 
by U.S. individuals and organizations was banned by Executive 
Order 13412, which was issued by the President of the 
United States on October 13, 2006. The alleged use of revenues 
from petroleum sales to finance military operations in the 
Darfur conflict constituted one of the reasons for the Executive 
Order. U.S. individuals and organizations were banned from 
participating in the refining of South Sudanese crude petroleum 
in refineries located in Sudan (Bush, 2006; U.S. Office of 
Foreign Assets Control, 2011). 


Minerals in the National Economy 


In 2011 (the latest year for which data were available), crude 
petroleum exports accounted for 99% of national exports. 
Crude petroleum accounted for 60.2% of the gross domestic 
product (GDP). About 98% of the Government of South Sudan’s 
revenues were attributable to crude petroleum production. Crude 
petroleum’s share in exports, the GDP, and Government revenue 
declined sharply in 2012 (South Sudan National Bureau of 
Statistics, 2012). 


Production 


In 2012, South Sudan’s crude petroleum production declined 
by nearly 86%. Gold and crude construction materials, such as 
brick clay, were also produced. 


Structure of the Mineral Industry 


Crude petroleum was produced by joint ventures of 
State-owned companies from China, India, Malaysia, and South 
Sudan. Gold was produced by artisanal miners. 
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Commodity Review 


Metals 


Gold.—Artisanal miners produced gold at Nanakanek. 
Equator Gold Ltd. of the United Kingdom explored for gold 
at the Luri project in 2012. New Kush Exploration & Mining 
Ltd. of South Africa explored for gold at the Eastern Equatoria 
Kapoeta project (Holland, 2013). 


Mineral Fuels 


Natural Gas.—Most natural gas associated with crude 
petroleum was reinjected or flared. In recent years, natural gas 
exploration in South Sudan has been limited (African Power 
Mining & Oil Review, 2012). 

Petroleum.—All South Sudan’s crude petroleum production 
was exported through pipelines that ran through Sudan. South 
Sudan paid a pipeline transit fee of $4 per barrel for existing 
oilfields and $7 per barrel for future discovered oilfields. The 
Government of Sudan demanded that South Sudan pay between 
$32 and $36 per barrel as compensation for revenues lost after 
secession. In December 2011, the Government of Sudan started 
to divert South Sudanese petroleum exports to its refineries. In 
response, the Government of South Sudan shut down all South 
Sudanese crude petroleum production by the end of January 
2012 (Petroleum Economist, 2011; African Power Mining & Oil 
Review, 2012). 

In September 2012, the Governments of South Sudan and 
Sudan reached an agreement on transit fees. South Sudan 
agreed to pay $8.40 per barrel for petroleum produced in 
Blocks 1, 2, and 4, and $6.50 per barrel for petroleum exported 
from Blocks 3 and 7. In addition, South Sudan agreed to pay 
$3 billion to Sudan as compensation for lost revenues. At 
yearend, production had not yet restarted. The restoration of 
South Sudan’s crude petroleum production to previous levels 
could take between 40 days and 6 months (African Power 
Mining & Oil Review, 2012; Muchira, 2012a; Kushkush, 2013). 

The Greater Nile Petroleum Operating Co. [China National 
Petroleum Corp. (CNPC) (40%), Petronas Carigali Overseas 
Shd. Bhd. of Malaysia, (30%), ONGC Videsh Ltd. of India 
(25%), and Nile Petroleum Corp. (Nilepet) (5%)] produced 
crude petroleum at the El-Haar, the El-Nar, the El-Toor, the 
Khairat, the Khairat Northeast, the Toma South, and the Unity 
oilfields in Blocks 1, 2, and 4, which were located in Unity 
State. In 2011, production from the oilfields located south of the 
national boundary in Blocks 1, 2, and 4 was about 88,000 bbl/d, 
and in the disputed Abyei Area, about 5,000 bbi/d. Since 2004, 
production has declined because of insufficient investment 
and maturing oilfields (European Coalition on Oil in Sudan, 
2010, p. 10, 11, 25; 2011, p. 8, 10; African Power Mining & Oil 
Review, 2012; Bol, 2012). 
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Blocks 3 and 7 in Upper Nile State were held by the Petrodar 
Consortium [CNPC (41%), Petronas (40%), Nilepet (8%), China 
Petroleum and Chemical Corp. (6%), and Tri-Ocean Energy of 
Egpyt (5%)]. In 2011, production in Blocks 3 and 7 amounted to 
about 250,000 bbli/d (Bol, 2012). 

Block 5A is located in the Muglad Basin in Unity State. 

Block 5A was held by White Nile Petroleum Operating Co. 
[Petronas (67.9%), ONGC Videsh (24.1%), and Nilepet (8%)]. 
Output was about 12,000 bbi/d in 2011 (Bol, 2012). 

Total S.A. of France and its joint-venture partners held 
Block B in Jonglei State. In October 2012, the Government 
announced plans to divide Block B into three smaller blocks and 
to relicense the new blocks to accelerate the pace of exploration. 
In early November, Total was negotiating with the Government 
over restarting exploration activities in Block B. The national 
boundary ran through undeveloped Blocks A, C, and E 
(European Coalition on Oil in Sudan, 2010, p. 11, 24-25; Addis 
Fortune, 2012). 

National consumption of refined petroleum products was 
about 20,000 bbli/d. All petroleum refineries remained in Sudan 
after the referendum on South Sudan’s independence (Bol, 
2012). 

In September 2012, the Governments of Kenya and South 
Sudan signed an agreement to build a new 2,000-kilometer 
crude petroleum pipeline between the two countries. 
Construction was expected to start in June 2013 and completion 
was scheduled for 2015. The estimated cost of the pipeline was 
about $3 billion. Completion of the pipeline could be delayed by 
security concerns and the lack of roads (African Power Mining 
& Oil Review, 2012; Muchira, 2012b). 


Outlook 


Before the shutdown of South Sudan’s crude petroleum 
production in January 2012, production had been expected 
to decrease to less than 200,000 bbl/d by 2016 and less than 
100,000 bbl/d by 2021 without substantial new investments. 
Production peaked in Blocks 1, 2, and 4 in 2004, and the new 
oilfields that could partially offset declining production from 
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existing oilfields are located in Sudan. In Blocks 3 and 7, output 
had been expected to decline sharply starting in 2014. Higher 
levels of production may be sustained with new discoveries or 
increased recovery rates. The dispute between South Sudan and 
Sudan over the national boundary remained unresolved at the 
end of 2012 (Bol, 2012; Kushkush, 2013). 

The development of large-scale mines could take many years 
because of the lack of power and roads. South Sudan had only 
300 kilometers of paved roads at the end of 2012 (Holland, | 
2013). 
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TABLE 1 
SOUTH SUDAN: PRODUCTION OF MINERAL COMMODITIES” 


(Thousand 42-gallon barrels) 


Commodity’ 2011 2012 
Petroleum, crude® 62,000 ' 8,900 
“Estimated; estimated data are rounded to no more than three significant digits. "Revised. 
'Table includes data available through October 31, 2013. 
"Data for 2011 are from July 9 to December 31; South Sudanese production was included in Sudan until independence 
on July 9, 2011. 
*In addition to crude petroleum, gold and such construction materials as brick clay were produced, but available 
information is inadequate to estimate output. 


TABLE 2 
SOUTH SUDAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012! 


(Thousand 42-gallon barrels unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Gold kilograms Artisanal miners Mines at Nanakanek NA 
Petroleum, crude Petrodar Consortium [China National Petroleum Corp. Blocks 3 and 7 in Upper Nile 91,500 


(CNPC), 41%; Petronas Carigali Overseas Shd. Bhd., 40%; State 
Nile Petroleum Corp. (Nilepet), 8%; China Petroleum and 
Chemical Corp., 6%; Tri-Ocean Energy, 5%] 
Do. Greater Nile Petroleum Operating Co. [China National Blocks 1, 2, and 4 in Unity State’ 32,200 
Petroleum Corp. (CNPC), 40%; Petronas Carigali 
Overseas Shd. Bhd., 30%; ONGC Videsh Ltd., 25%; Nile 
Petroleum Corp. (Nilepet), 5%] 
Do. White Nile Petroleum Operating Co. [Petronas Carigali Block 5A in Unity State 4,400 
Overseas Shd. Bhd., 67.9%; ONGC Videsh Ltd., 24.1%; 
Nile Petroleum Corp. (Nilepet), 8%] 
Do. Ditto. NA Not available. 
‘In addition to the facilities listed, about 1.8 million barrels per year of crude petroleum were produced in the Abyei Area, which was claimed by 
both South Sudan and Sudan. 
7E1-Haar, El-Nar, El-Toor, Khairat, Khairat Northeast, Toma South, and Unity oilfields only. The Bamboo, the Bamboo West, the Garaad, 
the Heglig, the Taiyib, and the Toma oilfields remained in Sudan. 
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THe MINERAL INDUSTRY OF SUDAN 
By Thomas R. Yager 


The mineral sector’s influence on Sudan’s economy was 
significant because of petroleum production and refining. 

In recent years, cement and gold production became more 
significant to the Sudanese economy. In 2012, Sudan played a 
significant role in the global production of gold, accounting for 
nearly 2% of the world’s gold mine output. Sudan was not a 
globally significant consumer of mineral commodities in 2012 
(George, 2013). 

In January 2011, the autonomous region of Sudan, which 
was known as Southern Sudan, and was composed of the 
States of Central Equatoria, Eastern Equatoria, Jonglei, Lakes, 
Northern Bahr el Ghazal, Unity, Upper Nile, Warrap, Western 
Bahr el Ghazal, and Western Equatoria, held a referendum on 
independence from Sudan. The people of Southern Sudan voted 
for secession, and the new country became independent with 
the name of the Republic of South Sudan on July 9, 2011. As 
a result of the referendum, the oilfields were divided between 
South Sudan and Sudan, but control of the Abyei Area was 
disputed by the Governments of South Sudan and Sudan. 

In April 2012, South Sudan and Sudan engaged in armed 
conflict in Abyei (U.S. Office of Foreign Assets Control, 2011; 
Africa Energy Intelligence, 2012c; Kushkush, 2013). 

Investment in Sudan’s petroleum and petrochemical 
industries by U.S. individuals and organizations was banned 
by Executive Order 13412, which was issued by the 
President of the United States on October 13, 2006. The alleged 
use of revenues from petroleum sales to finance military 
operations in the Darfur conflict constituted one of the reasons 
for the Executive Order. U.S. individuals and organizations were 
banned from participating in the refining of South Sudanese 
crude petroleum in refineries located in Sudan (Bush, 2006; 

U.S. Office of Foreign Assets Control, 2011). 


Minerals in the National Economy 


In 2012, the manufacturing sector accounted for 15% of the 
gross domestic product (GDP) of Sudan; petroleum, 3.3%; and 
mining and quarrying, 0.4%. The value of output in the mining 
and quarrying sector increased by 105% compared with that 
of 2011, and the value of petroleum output decreased by 50%. 
In 2011, the petroleum sector accounted for 6.7% of the GDP 
(Bank of Sudan, 2013a, p. 118). 

In 2012, gold exports were valued at $2.16 billion, or 
64% of total exports, and petroleum products were valued at 
$256 million, or 8% of total exports. The United Arab Emirates 
received nearly 96% of Sudan’s gold exports. Sudan reported 
no crude petroleum exports in 2012. In 2011, crude petroleum 
exports were valued at $7 billion, or 72% of total exports; gold, 
15%; and petroleum products, 3% (Bank of Sudan, 2012, p. 14; 
2013b, p. 12, 18). 
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Production 


In 2012, gypsum production increased by 801%; feldspar, 
by 176%; salt, by 144%; gold, by 94%; and cement, by 16%. 
Marble production decreased by 91%; chromite, by 71%; crude 
petroleum, by 64%; kaolin, by 23%; and mica, by 14% (table 1). 


Structure of the Mineral Industry 


Sudan’s crude petroleum was produced by joint ventures 
of state-owned companies from China, India, Malaysia, and 
Sudan. The petroleum refineries were also state owned; the 
Khartoum Oil Refinery was a joint venture between Chinese 
Government-owned China National Petroleum Corp. (CNPC) 
and the Government of Sudan’s Sudan Petroleum Corp. 
The Government of Sudan held a 56% share in the Hassat 
gold mine; gold was also produced by an estimated 
250,000 artisanal miners (Laessing, 2012a). The cement plants 
were privately owned. 


Commodity Review 


Metals 


Copper, Gold, and Silver— Artisanal miners accounted 
for most of Sudan’s gold production. In 2012, national gold 
exports increased to 46,133 kilograms (kg) from 23,739 kg 
in 2011 and 6,049 kg in 2007. Most artisanal gold mining 
operations were located in the northern part of the country. 
Mining was becoming more expensive as near-surface deposits 
were depleted (Bank of Sudan, 2012, p. 14; 2013b, p. 12; 
Laessing, 2012a). 

Since 1991, La Mancha Resources Inc. of Canada had 
produced about 72,000 kg of gold at the Hassai Mine in 
northeastern Sudan. La Mancha produced 2,231 kg in 2011 
compared with 2,129 kg in 2010; the company expected 
output to decrease by 16% in 2012 because of the depletion 
of near-surface oxide deposits (Laessing, 2012a; La Mancha 
Resources Inc., 2012; Saywell, 2012). 

In February, La Mancha announced an updated resource 
estimate for the Hassai volcanogenic massive sulfide (VMS) 
deposit located under the oxide deposits. Resources were 
estimated to be nearly 118 million metric tons (Mt) at grades 
of 1.11% copper, 0.64% zinc, and 1.23 grams per metric ton 
gold. La Mancha planned further exploration at the Hassai VMS 
deposit (Saywell, 2012). 

The Government planned to increase gold production to offset 
the loss of crude petroleum production from the secession of 
South Sudan. By the end of 2011, the Government had awarded 
200 gold exploration licenses to 73 companies. In September, 
the Government completed a new refinery in Khartoum with 
a capacity of 328,000 kilograms per year (kg/yr) of gold and 
73,000 kg/yr of silver (African Business, 2011; Gold Mining 
Journal, 2012). 
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Industrial Minerals 


Cement.—Sudan had seven cement plants with a combined 
capacity of 10.1 million metric tons per year (Mt/yr). National 
cement production increased to nearly 3.48 Mt in 2012 from 
3 Mt in 2011 and 246,500 metric tons (t) in 2008. Output 
increased because of the expansion of Al-Rajhi Group’s 
Atbara plant and the opening of five new plants from 2008 to 
2011 (International Cement Review, 2011; Bank of Sudan, 
2013a, p. 142). 

In 2012, Al-Rahji Group produced about 1.12 Mt of cement; 
ASEC Cement Co. of Egypt (a subsidiary of Citadel Capital 
S.A.E. of Egypt), 690,800 t; Berber Cement Co., 605,700 t; 
Al-Shamal Cement Factory, 551,600 t; Al-Salam Cement 
Production Company Ltd., 288,300 t; Nile Cement Company 
Ltd., 149,100 t; and Aslan Cement Co., 68,700 t. The increase 
in production was broadly based in 2012, with output increasing 
at all plants except for ASEC and Aslan (Bank of Sudan, 
2013a, p. 142). 


Mineral Fuels 


Natural Gas.—Most natural gas associated with crude 
petroleum was reinjected or flared. In recent years, only a 
limited amount exploration for natural gas has been conducted 
in Sudan (African Power Mining & Oil Review, 2012). 

Petroleum.—In 2012, Sudan’s production of crude 
petroleum decreased to about 37.7 million barrels (Mbbl) from 
106.2 Mbbl in 2011 and 168.7 Mbbl in 2010. The decrease 
in output was attributable to the secession of South Sudan. 
Historically, production was limited by low recovery rates; the 
average recovery rate of oil in place was 23% compared with 
the worldwide average of 30% (European Coalition on Oil in 
Sudan, 2010, p. 18-19). 

The Greater Nile Petroleum Operating Co. [CNPC (40%), 
Petronas Carigali Overseas Shd. Bhd. of Malaysia (30%), 
ONGC Videsh Ltd. of India (25%), and Sudan Petroleum 
Company Ltd. (Sudapet) (5%)] produced crude petroleum in 
Blocks 1, 2, and 4 in south-central Sudan. After the referendum 
on South Sudan’s independence, Blocks |, 2, and 4 were 
divided between Sudan and South Sudan. The Bamboo, the 
Bamboo West, the Garaad, the Heglig, the Taiyib, and the Toma 
oilfields are located north of the national boundary and remained 
in Sudan. The El-Haar, the El-Nar, the El-Toor, the Khairat, the 
Khairat Northeast, the Toma South, and the Unity oilfields are 
located in South Sudan (European Coalition on Oil in Sudan, 
2010, p. 25). 

In 2012, production from the oilfields north of the national 
boundary in Blocks 1, 2, and 4 was reported to be about 
48,400 barrels per day (bbi/d). Production has declined since 
2004 because of insufficient investment and maturing oilfields. 
In April, damage to the Heglig oilfield and its processing plant 
resulting from the conflict regarding Abyei also contributed to 
decreased production. Oilfields in Blocks 2 and 4 that were not 
damaged were also shut down during the conflict (Africa Energy 
Intelligence, 2012c; African Power Mining & Oil Review, 2012; 
Laessing, 2012b; Sudanese Petroleum Corp., 2013). 
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CNPC held Block 6, which is located to the northwest of 
Muglad in northern Sudan. In 2012, production was reported 
to be about 54,600 bbI/d compared with 59,100 bbi/d in 2011. 
The new Hadida oilfield in Block 6 was expected to start 
production in late December 2012 and to produce 10,000 bbi/d 
(Laessing, 2012b; Sudanese Petroleum Corp., 2013). 

In late 2012, Star Oil Co. (Ansan Wikfs Investments Ltd. 
of Yemen, 66%, and Sudapet, 34%) started production at the 
South Annajma oilfield in Block 17. Star Oil planned to produce 
15,000 bbi/d at South Annajma, which is located north of 
Block 6, by the end of 2013 (Africa Energy Intelligence, 2013; 
Sudanese Petroleum Corp., 2013). 

In early 2012, Al-Qahtani Group of Saudi Arabia and Ansan 
Wikfs Group of Yemen drilled an exploration well at Block 12A 
in western Sudan. The companies planned further exploration in 
2013. The Government offered Blocks 8, 10, 12B, 14, 15, and 
18 for tender at the end of 2011. Block 8 was relinquished by 
Petronas and its joint-venture partners in 2010 after discoveries 
of natural gas were deemed to be subeconomic. Block 15 was 
relinquished by CNPC and its joint-venture partners in 2010 
(African Energy Intelligence, 201 2a, b). 

CNPC operated the Khartoum Oil Refinery at Jali in northem 
Sudan with a capacity of 100,000 bbl/d; the company accounted 
for most of Sudan’s refined petroleum products output. In 
2012, national output of refined petroleum products decreased 
by 8.3%. The damage in Blocks 2 and 4 that resulted from 
the conflict between South Sudan and Sudan led to decreased 
production at the Khartoum Oil Refinery (Africa Energy 
Intelligence, 2012c). 


Outlook 


Sudan’s crude petroleum production could increase in 2013 
because of expansions in Blocks 6 and the startup of production 
in Block 17; several small oilfields also could be developed in 
Block 17. The increases are likely to be at least partially offset 
by decreasing production from mature wells in Blocks 1, 2, and 
4. Without new investment, Sudanese production could decline 
to about 50,000 bbi/d by 2018. Higher levels of production 
may be sustained with new discoveries or increased recovery 
rates. Crude petroleum production, especially in Blocks 2 and 4. 
depends on the resolution of disputes regarding the Abyei Area 
(European Coalition on Oil in Sudan, 2011, p. 10: Africa Energy 
Intelligence, 2013). 

Large-scale gold mining projects are expected to take 
between 3 and 5 years to start production. The development 
of large-scale gold mines could be constrained by high royalty 
rates and transportation costs and economic sanctions. The 
outlook for chromite production depends heavily upon world 
stainless steel markets (Laessing, 201 2a). 
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TABLE |! 


(Metric tons unless otherwise specified) 


Commodity’ 
Cement, hydraulic 
Chromite, mine output, gross weight” 
Gold, mine output, Au content* kilograms 
Feldspar 


Gypsum 
Kaolin 


Manganese ore 
Marble 

Mica 
Petroleum: 


Crude, including lease condensate’ _ thousand 42-gallon barrels 
Refinery products: 


square meters 


Liquefied petroleum gas do. 
Gasoline do. 
__ Naphtha do. 
__ Jet fuel do. 
__ Kerosene do. 
__ Distillate fuel oil do. 
Residual fuel oil do. 
___ Petroleum coke do. 
__ Total do. 
Salt 
Silver kilograms 
Steel, semimanufactured* 
Tale 


2008 2009 2010 2011 2012 
246,500 621,700 1,929,700 ° 3,002,300 ° 3,476,600 
27,094 14,087 56,823 64,128 ° 18,300 
7,508 14,914 26,317 23,739 46,133 
NA -- 923 9,519 26,283 
12,705 30,000 31,000 13,000 * 117,073 
87,151 36,799 32,696 15,096 ° 11,579 
-- 500 --' --' -- 
1,600 -- 1,625 * 1,214 ° 115 
66 100 10 378 ' 324 
168,898 173,453 168,656 106,216 ' 37,737 
3,332 3,915 3,798 3,617 ° 3,515 
9,244 9,488 10,593 9,811 ' 9,381 
219 207 180 177° 71 
836 98] 1,059 1,062 ' 1,068 
251 240 196 186 ' 62 
13,903 19,115 17,489 15,460 ‘ 14,669 
4,534 2,108 1,732 1,830 ° 663 
1,632 1,713 1774 1,571 ' 1,477 
33,951 37,767 36,82] 33,714 ° 30,906 
10,581 35,793 141,840 10,791 ° 26,315 
-- 413 631 650 "* 650 * 
350,000 ‘ 380,000 ‘ 400,000 400,000 * 400,000 
4,667 1,167 -- -- - 


‘Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. -- Zero. 


‘Table includes data available through October 31, 2013. 


‘In addition to the commodities listed, the following are presumably produced although available information is inadequate to estimate output: clay and (or) 
shale for cement manufacture [normally about 0.4 metric ton of clay and (or) shale per metric ton of finished cement]; limestone for agriculture, cement 
manufacture (normally 1.4 metric tons per metric ton of finished cement), construction aggregate and fill, and lime manufacture; and other construction 


materials (clays, sand and gravel, stone, and others for local use). 


Presumed to be ores and concentrates with an estimated average grade of about 54% chromic oxide. 


‘Reported exports. 


"For 201 1, South Sudanese production included only for the period before independence on July 9. 
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TABLE 2 
SUDAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012! 


(Metric tons unless otherwise specified) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Cement Atbara Cement Company Ltd. (subsidary of Al-Rajhi Group) Plant at Atbara 1,800,000 
Do. ASEC Cement Co. (subsidiary of Citadel Capital S.A.E.) Plant at Takamol 1,600,000 
Do. Berber Cement Company Ltd. Plant at Berber 1,600,000 
Do. Aslan Cement Co. NA | 1,500,000 © 
Do. Al-Shamal Cement Factory (Mass Global Investment Co.) Plant at Atbara 1,500,000 
Do. Nile Cement Company Ltd. Plant at Rabak 1,500,000 
Do. Al-Salam Cement Production Co. Ltd. Plant at Atbara 600,000 
Chromite Ingessana Hills Mines Corp. Mine at Ingessana Hills 48,000 
Gold: 
Mine kilograms _ Artisanal miners Various sites ; 45,000 ° 
Do. do. Compagnie Miniere Or (Government of Sudan, 56%, and Mine at Hassai 2,000 
La Mancha Resources Inc., 40%) od 
Refined do. | Government of Sudan Refinery at Khartoum | 328,000 
Gypsum Sudanese Mining Corp. (Government of Sudan, 100%) Bir Eit Mine in Red Sea State 15,000 
Limestone Al-Salam Cement Production Co. Ltd. Mine in River Nile State 730,000 ° 
Do. Al-Rahji Group Mine at Atbara 500,000 
Do. Nile Cement Company Ltd. Mine at Rabak 200,000 
Mica Sudanese Mining Corp. (Government of Sudan, 100%) Mines at Sheriek 1,800 
Petroleum: 
Crude thousand 42-gallon | China National Petroleum Corp., 95% Block 6 near Muglad 21,600 
barrels 
Do. do. Greater Nile Petroleum Operating Co. [China National Blocks 1, 2, and 4 in Unity State” 17,700 
Petroleum Corp. (CNPC), 40%; Petronas Carigali 
Overseas Shd. Bhd., 30%; ONGC Videsh Ltd., 25%; Sudan 
Petroleum Company Ltd. (Sudapet), 5%] 
Do. do. Star Oil Co. [Ansan Wikfs Investments Ltd., 66%, and Block 17 in South Kordofan State 5,500 
Sudan Petroleum Company Ltd. (Sudapet), 34%] oS : = 
Refined do. Khartoum Oil Refinery [China National Petroleum Corp. Refinery at Jali 36,500 
(CNPC), 50%, and Sudan Petroleum Company Ltd. 
(Sudapet), 50%] ee : é = 
Do. do. _ Port Sudan Refining Ltd. (Government of Sudan, 100%) Refinery at PortSudan 9,100 
Do. do. _ El-Obeid Refinery Company (Government of Sudan, 100%) Refinery at El-Obeid = =—————Cé*SS«« S00 
Salt Bittar Salt Company Ltd. (subsidiary of El-Nilein Holding Co.) | Mine at Port Sudan 100,000 
Do. Sudan Salt Co. do. = 45,000 ° 
Do. Ba’boud Salt Co. don, 2 fate 2 30,000 £ 
Silver, refined kilograms GovernmentofSudan | Refinery at Khartoum 7 ; 73,000 
Steel: a 
Crude Sudan Master Technology Plant at Giad Industrial City «60,000 
Rebar do. COR owe ks ———s—=«i' S000 
Do. Sudanese Steel Products Ltd. (subsidiary of Hafez Elsayad Plant at Khartoum 150,000 
Barbary Ltd.) : 4 SSS 
Galvanized do. a —____—- 20,000 


“Estimated. Do., do. Ditto. NA Not available. 


'In addition to the facilities listed, about 1.8 million barrels per year of crude petroleum were produced in the Abyei Area, which was claimed by both South 
Sudan and Sudan. 


?Bamboo, Bamboo West, Garaad, Heglig, Taiyib, and Toma oilfields only. Prior to July 9, 2011, capacity was 47 million barrels per year and included the 
E]-Haar, the El-Nar, the El-Toor, the Khairat, the Khairat Northeast, the Toma South, and the Unity oilfields, which became part of South Sudan. 
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THE MINERAL INDUSTRY OF TANZANIA 
By Thomas R. Yager 


ad 


In 2012, Tanzania played a significant role in the global 
‘roduction of gold, accounting for nearly 2% of the world’s 

old mine output. The country was also the world’s only known 
roducer of tanzanite. Other domestically significant mining and 
nineral processing operations included cement and natural gas. 
—anzania was not a globally significant consumer of minerals or 
-nineral fuels (George, 2013). 


““linerals in the National Economy 


_ In 2012, the manufacturing sector accounted for 8.4% of the 
_toss domestic product, and mining and quarrying, 3.5%. The 
_alue of output in the mining sector increased by 7.8% in 2012 
-ompared with a revised 2.2% in 2011. About 670,000 artisanal 
-tiners were estimated to produce colored gemstones, diamond, 
old, and other commodities; employment in large-scale mines 

vas about 12,000 workers (Engineering & Mining Journal, 

012; Bank of Tanzania, 2013a, p. 42, 48). 


sovernment Policies and Programs 


_ Tanzania is a signatory to the Kimberley Process Certification 
scheme, which is a certification system established to reduce 

he trade in conflict diamond. In 2010, the Government passed 
he Mining Act of 2010, which increased royalties, required 
‘ompanies to list domestically, allowed the Government 

~0 take a share in future mining projects, and restricted 

~ reign participation in small-scale mining. In late 2012, the 

_Aovernment issued new regulations requiring all foreign- 

wned mining companies to cede 50% of their shares in their 

JAanzanian operations to the Tanzanian public. The regulations 

Applied to new mining licenses and could be met by giving a 
10% share in the operation to State Mining Co. (Stamico) or by 

“isting on the Dar es Salaam stock exchange and selling 50% 

“of the shares in the operation to Tanzanians (Kabukuru, 2013; 

7 esa Times, 2013). 


. Production 

_ 1n2012, gypsum production increased by 886%; kaolin, 

” ry 699%; diamond, by 348%; natural gas, by 14%; and 

> semimanufactured steel, by 13%. The production of pozzolanic 
naterials decreased by 34%, and copper, by 13% (table 1). 


Structure of the Mineral Industry 


Tanzania’s large-scale gold mines were privately owned; 
the Minjingu phosphate mines and the Nyanza salt mines, the 
¢-scale tanzanite mines, and the steel and cement plants were 
also owned by private investors. The Government held minority 
interests in the privately owned Ngaka coal mine and the 
Villiamson diamond mine. Artisanal miners accounted for most 
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of the country’s colored gemstone production; crushed stone, 
diamond, and gold were also produced by artisanal miners. 


Mineral Trade 


Gold exports decreased in value to $2.17 billion in 2012 
from $2.22 billion in 2011. The share of gold in total exports 
was 36.3% in 2012; and colored gemstones, copper, diamond, 
silver, and other minerals combined, 1.3%. Imports of 
petroleum products increased in value to $3.39 billion in 2012 
from $3.23 billion in 2011. Petroleum products accounted 
for 32.8% of the value of total imports, and fertilizers, 1.3% 
(Bank of Tanzania, 2013b, p. 16-17). 


Commodity Review 
Metals 


Cobalt and Nickel.—Barrick Gold Corp. of Canada (50%) 
and Xstrata ple of Switzerland (50%) were engaged in a 
feasibility study on a new mine at the Kabanga nickel deposit 
in northwestern Tanzania. Depending on the results of the 
study, Barrick and Xstrata could produce 40,000 metric tons 
per year (t/yr) of nickel in concentrate at Kabanga. Resources 
were estimated to be 58.2 million metric tons (Mt) at a grade 
of 2.62% nickel; the deposit also contained cobalt, copper, and 
platinum (Barrick Gold Corp., 2013, p. 62). 

African Eagle Resources plc (AER) of the United Kingdom 
planned to complete a feasibility study on a new mine at 
the Dutwa project, which consists of the Ngasamo and the 
Wamangola nickel-cobalt laterite deposits, in the first quarter 
of 2013. Depending on the results of the studies, AER could 
start construction in mid-2013 and complete the new mine 
in mid-2015. Production was expected to be about 27,000 t/ 
yr of nickel. The life of the mine was estimated to be more 
than 20 years. In 2012, resources at Dutwa were estimated to 
be 107 Mt at a grade of 0.92% nickel and 0.028% cobalt. The 
iron content at the Ngasamo and the Wamangola deposits was 
unusually low and the silica content was unusually high for 
nickel-cobalt laterites (Madlala, 2012; African Eagle Resources 
ple, 2013, p. 5). 

Continental Nickel Ltd. of Canada and its joint-venture partner 
IMX Resources Ltd. were engaged in a feasibility study on a 
new mine at the Ntaka Hill nickel sulfide deposit; the companies 
merged in 2012. The study was expected to be completed in 2013. 
Depending on the results of the study, mining could start in the 
fourth quarter of 2015. Nickel production was expected to be 
between 10,000 t/yr and 15,000 t/yr initially and to increase to 
between 15,000 t/yr and 20,000 t/yr. Resources at Ntaka Hill 
were estimated to be 12.8 Mt at a grade of 1.21% nickel; IMX 
planned to complete an updated resource assessment in the first 
quarter of 2013 (Pick, The, 2012; Thair, 2012). 
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Copper.—A frican Barrick Gold ple (ABG) (Barrick, 73.9%) 
of the United Kingdom produced copper as a coproduct 
at the Bulyanhulu and the Buzwagi gold mines. In 2012, 
Danformation Tanzania Ltd. opened a new small-scale smelter 
in Dar es Salaam. The plant had a capacity to treat about 
18,000 t/yr of ore; Danformation planned to build two new 
furnaces with a capacity to treat about 120,000 t/yr of ore each. 
High-grade azurite and malachite ores were purchased from 
artisanal miners (African Mining, 2012a). 

Gold.—Tanzania’s gold production decreased to 
40,650 kilograms (kg) in 2012 from 42,300 kg in 2011. The 
Bulyanhulu, the Buzwagi, the Geita, the Golden Pride, the New 
Luika, the North Mara, and the Tulawaka Mines had a combined 
capacity to produce about 50,200 kilograms per year (kg/yr) 
of gold. Tanzania’s resources amounted to nearly 1,800 metric 
tons (t) of contained gold, of which about 690 t was reserves 
(tables 1, 2, and 3). 

The Bulyanhulu Mine, which was located south of Lake 
Victoria, produced 7,346 kg of gold in 2012 compared with 
8,150 kg in 2011. Ore grades and volumes of ore milled 
decreased in 2012. Starting in early 2014, ABG planned to start 
re-treating tailings at Bulyanhulu and increase production by 
about 1,200 kg/yr. ABG also planned to complete a feasibility 
study in 2013 on the Bulyanhulu Upper East Expansion, which 
could increase production by about 2,800 kg/yr. Depending on 
the results of the study, production could start in late 2014. The 
remaining life of the Bulyanhulu Mine was estimated to be more 
than 25 years (African Barrick Gold plc, 2013, p. 2, 24, 30). 

In 2012, production at the North Mara open pit mine increased 
to 6,010 kg of gold from 5,313 kg in 2011 because of increased 
ore grades and recovery rates. ABG planned to complete a revised 
feasibility study on starting an underground mine at North Mara 
in 2013; a previous feasibility study estimated that production 
could increase by between 1,600 kg/yr and 1,900 kg/yr. The life 
of the mine was estimated to be more than 10 years (Hill, 2010; 
African Barrick Gold plc, 2013, p. 2, 26, 30). 

ABG produced 5,156 kg of gold at the Buzwagi Mine in 2012 
compared with 6,113 kg in 2011. Decreased ore grades more 
than offset increased volumes of ore milled. The life of the 
mine was estimated to be more than 10 years (African Barrick 
Gold plc, 2013, p. 2, 25). 

ABG and its joint-venture partner MDN Inc. of Canada 
produced gold at the Tulawaka open pit mine. Production at 
Tulawaka decreased to 1,379 kg in 2012 from 2,616 kg in 2011 
as the mine’s reserves approached depletion. ABG and MDN 
planned to shut down the Tulawaka Mine in 2013. MDN also 
engaged in exploration at the Ikungu project in 2012 (Dickson, 
2012; African Barrick Gold plc, 2013, p. 27). 

In 2012, ABG updated its resource assessment for the 
Nyanzaga project. Resources were estimated to be 96.6 Mt at a 
grade of 1.48 grams per metric tons (g/t) gold. ABG planned to 
complete its prefeasibility study on a new mine at Nyanzaga in 
the first half of 2013 (African Barrick Gold plc, 2013, p. 30, 89). 

Geita Gold Mining Ltd. (a subsidiary of AngloGold Ashanti 
Ltd. of South Africa) produced about 16,500 kg of gold at 
the Geita Mine in 2012 compared with 15,400 kg in 2011. 
Increased volumes of ore milled more than offset decreased 
ore grades. The company planned to maintain production 
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at about 15,600 kg/yr. AngloGold Ashanti also engaged in 
exploration at Geita in 2012 (Dickson, 2012; AngloGold Ashanti 
Ltd., 2013, p. 34, 66). 

Since 1998, Resolute Mining Ltd. of Australia had produced 
more than 62,000 kg of gold at the Golden Pride open pit mine. In 
fiscal year 2012 (which ran from July 1, 2011, to June 30, 2012), 
production at the Golden Pride Mine was 3,586 kg of gold 
compared with 3,823 kg in fiscal year 2011. Decreased gold 
output was attributable to lower ore grades and volumes of ore 
milled. The mine was scheduled to shut down in mid-2013 as its 
reserves were depleted. In addition to its reserves, Golden Pride 
was estimated to have subeconomic resources of about 24.8 Mt 
at a grade of |.7 g/t gold. Resolute engaged in drilling at the 
Nyakafuru project, which had contained gold resources of about 
33,000 kg (Resolute Mining Ltd., 2012, p. 6-7, 12). 

Shanta Gold Ltd. of the United Kingdom started mining at 
the New Luika Mine in the third quarter of 2012. The company 
planned to produce gold at the rate of about 2,300 kg/yr from 
2013 to 2015 and a total of 14,000 kg during the estimated 
11-year life of the mine. Shanta was considering an increase 
in its planned production. In July 2012, resources at New 
Luika were estimated to be 14.3 Mt at a grade of 3.22 g/t gold. 
Shanta was also considering the development of the Singida 
project, which had resources of 9.2 Mt at a grade of 2.9 g/t gold. 
Development of the mine could commence in 2013; planned 
production was |,400 kg/yr during the estimated 10-year life of 
the mine. Shanta was engaged in resettlement negotiations with 
the affected communities (Shanta Gold Ltd., 2013). 

Ruby Creek Resources Inc. of the United States and Handeni 
Gold Inc. of Canada engaged in test mining at the Mkuvia 
Alluvial Gold project in southern Tanzania in 2012. Handeni 
also explored for gold at its Handeni project in Tanga Region. 
Lake Victoria Mining Company Inc. of Canada planned to start 
small-scale production at its Kinyambwiga project in early 2013. 
Kinyambwiga was the first of four small-scale gold projects 
that Lake Victoria Mining planned to develop (African Mining, 
2012b; Dickson, 2012). 

In September 2012, Helio Resource Corp. of Canada 
announced the completion of a preliminary economic assessment 
at the SMP property in the Lupa Goldfield in southwestern 
Tanzania. Helio was considering the development of a new mine 
that would produce an average of nearly 1,800 kg/yr of gold 
during its estimated 9-year life (Mining Journal, 2012). 

Tanzanian Royalty Exploration Corp. of Canada and its 
joint-venture partner Stamico completed a preliminary economic 
assessment on a new mine at the Buckreef project, which was 
located south of Lake Victoria. The companies were considering 
the development of a new mine that would produce an average 
of about 3,500 kg/yr of gold during its estimated 12-year life. 
Resources at Buckreef were estimated to be 47.2 Mt at a grade 
of 1.4 g/t gold. Tanzanian Royalty planned further drilling in 
2013 (Vaccaro, 2012; Tanzanian Royalty Exploration Corp., 
2013, p. 5-6). 

Tanzanian Royalty was also considering the possibility of 
producing about 2,800 kg/yr of gold at the Itetemia and the Kigosi 
projects, which are located south of Lake Victoria. Kibo Mining 
relinquished Itetemia to Tanzanian Royalty in December 2011. 
In early 2012, the company estimated the resources at Itetemia 
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to be 4.2 Mt at a grade of 3.1 g/t gold (Vaccaro, 2012; Tanzanian 


Royalty Exploration Corp., 2013, p. 2, 20-21). 

Canaco Resources Inc. of Canada estimated that resources 
at its Magambazi project were 21.9 Mt at a grade of 1.44 g/t 
gold in 2012. The company received an environmental impact 
assessment certificate from the Government, which is necessary 
to obtain a mining license (Dickson, 2012). 

In 2012, AER and Rift Valley Resources Ltd. of Australia 
(formerly BrightStar Resources Ltd.) engaged in drilling at the 
Miuyabi gold deposit south of Lake Victoria. Tembo Gold Corp. 
of Canada drilled at its Tembo project, which was adjacent to 
the Bulyanhulu Mine. Currie Rose Resources Inc. of Canada 
and Liontown Resources Ltd. of Australia drilled at the Jubilee 
Reef property in Shinyanga Region. Brookemont Capital of 
Canada engaged in exploration at the Handeni North project 
in 2012. Great Basin Gold Ltd. of South Africa planned to sell 
its exploration properties in Tanzania (Dickson, 2012; Murray, 
2012; Seccombe, 2012). 

Iron Ore, Iron and Steel, Titanium, and Vanadium.—In 
September 2011, Sichuan Hongda Company Ltd. of China 
signed an agreement with Government-owned National 
Development Corp. (NDC) to develop the Liganga iron ore 
deposits in Njombe Region, which also contains titanium 
and vanadium. NDC and Sichuan Hongda planned to 
produce 3 million metric tons per year (Mt/yr) of iron ore for 
consumption in a new steel plant; steel production was likely 
to be 1.25 Mt/yr. The iron ore mine originally was planned to 
start up in 2013. As of late November 2012, the startup date for 
the mine was uncertain (Thompson, 2011; Ministry of Finance, 
2012, p. 77-78; Intra Energy Corp. Ltd., 2013, p. 16—17). 

Niobium and Tantalum.—Panda Hill Pty Ltd. (a subsidiary 
of Verona Capital Pty Ltd. of Australia) owned the exploration 

Tights to the Panda Hill Carbonatite deposit, which is located 
35 kilometers (km) southwest of Mbeya. In July 2012, 


‘resources at Panda Hill were estimated to be 56 Mt at a grade of 


0.5% niobium pentoxide (Cradle Resources Ltd., 2013). 


, Industrial Minerals 


' Cement.—Tanzania’s cement production capacity amounted 


‘to nearly 3.8 Mt/yr at the end of 2012. In October, ARM Cement 


‘Ltd. of Kenya (formerly Athi River Mining Ltd.) completed 
‘its new plant in Dar es Salaam with a capacity of 750,000 t/yr. 
‘ARM Cement postponed the opening of its new plant at Tanga 
'(which would have the capacity to produce 1.2 Mt/yr of clinker 
and 750,000 t/yr of cement) to the first quarter of 2014 from 
‘early 2013. Dangote Cement plc of Nigeria planned to complete 
‘anew 3-Mt/yr-capacity plant at Mtwara in southern Tanzania 
| by the second quarter of 2015. The company planned to export 
‘its production to other countries in the East African Community 
! and to the Democratic Republic of the Congo [Congo (Kinshasa)] 


all of which was alluvial. The company planned to increase 
production to 147,000 carats in fiscal year 2013 and to 
216,000 carats by fiscal year 2016 (Murray, 2012). 

Gemstones.—Tanzania produced a variety of gemstones 
that included amethyst, aquamarine, cordierite, emerald, 
garnet, ruby, sapphire, spinel, tanzanite, and tourmaline. 
Tanzanite accounted for a majority of the value of domestic 
gemstone mining. 

Merelani, which is located near Arusha, was the world’s only 
source of tanzanite. Artisanal and small-scale miners operating in 
Blocks B and D of the Merelani deposit formerly accounted for 
most of the country’s tanzanite production. Kilimanjaro Mines 
Ltd. and Tanzanite Africa Ltd. operated medium-scale mines 
in Block A and the Block D Extension, respectively. In recent 
years, artisanal tanzanite mining has declined. Sharp decreases in 
tanzanite prices resulting from the world economic crisis rendered 
most artisanal and smali-scale mining operations subeconomic. 
By March 2009, only 30 of 382 mining operations were still in 
production in Block D and 20 of 323 mining operations were in 
production in Block B. As of early September 2011, many of the 
artisanal and small-scale mining operations were still closed. In 
2012, artisanal tanzanite production decreased to 219 kg from 
345 kg in 2011 (Guardian, The, 2011). 

Richland Resources Ltd. of Bermuda mined tanzanite in 
Block C; the company also cut high-quality tanzanite at its 
lapidaries in Tanzania. In 2012, Richland produced 540 kg of 
rough tanzanite, which was an increase of 13% from 2011. 
Output increased because of higher ore grades. In February, the 
company estimated that resources in Block C were 2.1 Mt at 
a grade of 50.6 carats per metric ton tanzanite (Murray, 2012; 
Richland Resources Ltd., 2013, p. 4-6). 

Richland also completed a new lapidary factory at Merelani 
in 2012 with a capacity of 200,000 stones per year in response 
to the Government’s export ban on tanzanite stones larger 
than 1 gram. The lapidary, which was operated by Richland’s 
subsidiary Urafiki Gemstones EPZ Ltd., had the capacity to 
process all the company’s production subject to the export ban 
(Richland Resources Ltd., 2013, p. 10). 

Tsavorite, which is a green grossular garnet that obtains 
its color from trace amounts of chromium and vanadium, 
was mined at Lemshuku by Swala Gem Traders. Richland 
continued exploration at the Lemshuku-Shamberai tsavorite 
project in 2012. Indicated resources at Lemshuku-Shamberai 
were between 0.89 million and 2.17 million cubic meters at 
a grade of 1.6 carats per cubic meter tsavorite. The project 
was located about 20 km southwest of the tanzanite mines 
(Richland Resources Ltd., 2013, p. 10, 65). 

Graphite.—The Merelani Graphite Mine, which is located 
in Block C at Merelani, produced about 8,000 t of graphite 
from 1995 to 1997. In December 2012, Richland announced 
that it was engaged in a feasibility study on reopening the 


f and Malawi (International Cement Review, 2012; ARM Cement 
} Ltd., 2013, p. 15; Dangote Cement plc, 2013). 

Diamond.—In fiscal year 2012 (which ran from July 1, 2011, 
Sto June 30, 2012), Petra Diamonds Ltd. of the United Kingdom 
) reopened the open pit operations at the Williamson Mine. Petra 
' produced 57,050 carats from open pit and alluvial operations in 
! fiscal year 2012 compared with 29,510 carats in fiscal year 2011, 


mine. Resources were estimated to be 25 Mt at a grade of 
6.9% graphite in 1992. Richland also had about 100,000 t 

of waste material from its tanzanite mining operations that 
contained graphite. Prices for flake graphite were more than 
$2,500 per metric ton in December 2012 compared with 
between $480 and $550 per metric ton when mining operations 
were shut down in 1997 (Richland Resources Ltd., 2012). 
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In the fourth quarter of 2012, Kibaran Resources Ltd. of 
Australia (formerly Kibaran Nickel Ltd.) engaged in drilling 
at the Epanko, the Kasita, and the Ndololo prospects, which 
were part of the Mahenge graphite project in south central 
Tanzania. Kibaran also engaged in rock chip sampling at 
the Merelani-Arusha graphite project in northeast Tanzania 
(Kibaran Resources Ltd., 2013). 

Rare Earths.—lIn February 2012, Peak Resources Ltd. of 
Australia estimated the resources at its Ngualla rare-earth project 
in Rukwa Region to be 170 Mt at a grade of 2.24% rare-earth 
oxides (REOs). An updated resource assessment was expected 
to be completed in the first quarter of 2013. Peak Resources 
planned to complete a prefeasibility study on a new mine at 
Ngualla in 2013 and a feasibility study in 2014. Depending 
on the results of the studies, production could be 10,000 t/yr 
of REOs starting in the first quarter of 2016. Peak Resources 
planned to produce about 4,700 t/yr of cerium oxide, 2,900 t/yr 
of lanthanum oxide, 2,200 t/yr of praseodymium oxide and 
neodymium oxide, and 220 t/yr of heavy REOs and yttrium 
oxide. The estimated capital cost of the project was $400 million 
(Peak Resources Ltd., 2013a-c). 

In September 2011, Montero Mining and Exploration Ltd. 
of Canada estimated that resources at the Wigu Hill project in 
Morogro Region were 3.3 Mt at a grade of 2.6% light REOs. 
Montero planned to open a small-scale mine at Wigu Hill in 
2013 or 2014. The company planned to produce 5,000 t/yr 
of rare-earth minerals. Montero hoped to increase resources 
to more than 10 Mt at a grade of between 3% and 5% REOs 
(Montero Mining & Exploration Ltd., 2013). 


Mineral Fuels and Related Materials 


Coal.—Intra Energy Corp. Ltd. of Australia and 
its joint-venture partner National Development Corp. (NDC) 
(owned by the Government of Tanzania) operated the Tancoal 
project at the Ngaka coalfield near Lake Malawi with a 
capacity of 420,000 t/yr. Intra Energy planned to increase its 
production in stages to 5 Mt/yr by 2015 and 7 Mt/yr starting 
in 2016 by expanding the Tancoal operations and starting 
mining at the Tanzacoal project in the Songea-Kiwira coalfield. 
By 2014 or 2015, the company planned to complete a new 
coal-fired power station at the Tancoal project with a capacity 
of 120 megawatts (MW). Intra Energy was also considering the 
development of another coal-fired 400-MW power station at the 
Tanzacoal project (Intra Energy Corp. Ltd., 2013). 

In September 2011, Sichuan Hongda signed an agreement 
with NDC to develop the Mchuchuma coal deposits in western 
Tanzania. NDC and Sichuan Hongda planned to produce 
3 Mt/yr of coal at Mchuchuma for use in a new 600-MW power 
station in four phases of 150 MW each. The first 300 MW of 
capacity was expected to be consumed in the Liganga iron 
ore and steel project. The original startup date for the power 
station was 2014. As of late November 2012, the startup date 
for the mine and power station was uncertain (Thompson, 2011; 
Ministry of Finance, 2012, p. 77-78; Intra Energy Corp. Ltd., 
2013, p. 16—17). 

Natural Gas.—In 2012, Orca Exploration Group Inc. 
produced 992 million cubic meters of natural gas from 
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Songo Songo Island. The capacity of Orca’s gas processing 
plant was 1.17 billion cubic meters, and the pipeline, 

1.05 billion cubic meters. In November, construction started 
on the expansion of the pipeline and processing plant. Total 
capacity at Songo Songo was likely to increase to 1.96 billion 
cubic meters per year by the end of 2014. The Government 
secured $1.2 billion in financing from the Chinese Exim Bank 
for the expansion. Gas-fired power stations and TPCC’s cement 
plant were the leading consumers of gas from Songo Songo 
(Orca Exploration Group Inc., 2013, p. 2, 5, 10, 17). 

Etablissements Maurel et Prom SA of France and its 
joint-venture partners operated the Mnazi Bay offshore gas 
project in the Rovuma Basin. Natural gas from Mnazi Bay was 
consumed at a power station with a capacity of 18 MW. In 2012, 
Government-owned Tanzania Electric Supply Company Ltd. 
purchased the power station (Wentworth Resources Ltd., 2013, 
p. 1, 12). 

In July 2012, the Government signed an agreement with 
China National Petroleum Corp. of China to build a new 
532-km pipeline from Mnazi Bay to gas-fired power stations 
in Dar es Salaam. Construction on the pipeline started in 
November; completion was scheduled for the third quarter of 
2014. Maurel et Prom and its joint-venture partners planned 
to produce at an initial rate of nearly 830 million cubic meters 
per year. Depending on the discovery of additional resources at 
Mnazi Bay, production could reach 2.17 billion cubic meters per 
year (Wentworth Resources Ltd., 2013, p. 1, 12). 

In 2011 and 2012, BG Group ple of the United Kingdom and 
Ophir Energy plc of the United Kingdom drilled for natural gas 
in the offshore Blocks 1, 3, and 4. Combined resources at the six 
wells drilled were estimated to be between 382 and 595 billion 
cubic meters, of which the Jodari-1 accounted for 127 billion 
cubic meters, and the Papa-1, between 14 and 57 billion cubic 
meters. In September 2012, BG Group and Ophir engaged in 
further drilling at Jodari; the companies planned a production 
test in the first quarter of 2013 (Petroleum Economist, 2012b; 
Quinlan, 2012). 

Statoil ASA of Norway and Exxon Mobil Corp. of the 
United States discovered 170 billion cubic meters of natural 
gas at the Zafarani-| well and 85 billion cubic meters at the 
Lavani-1 well in 2012; both wells are located in the offshore 
Block 2. Aminex plc of Ireland and Solo Oil ple of the 
United Kingdom discovered natural gas at the Ntorya-1 well 
in the onshore Rovuma Basin in 2012 (Petroleum Economist, 
2012a; Quinlan, 2012). 

Uranium.— Mantra Resources Ltd. of Australia completed 
a feasibility study at the Mkuju River project, which is located 
in southern Tanzania, in 2011. According to the study, the 
Nyota property could support a new uranium mine with 
average production of 1,900 t/yr of uranium oxide (U,O,) 
during an estimated 12-year mine life. In June 2011, Mantra 
was purchased by Government-owned JSC Atomredmetzoloto 
of Russia, which made Uranium One Inc. of Canada 
(JSC Atomredmetzoloto, 51%) the operator at Mkuju River. 

At the end of 2012, Uranium One was engaged in a revised 
feasibility study. Depending on the results of the study and the 
completion of negotiations on a mine development agreement, 
construction on a new mine could start in 2013, and production, 
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n 2015 (Thompson, 2011; Murray, 2012; Uranium One Inc., 
1013, p. 5, 17). 

In 2012, Uranex Ltd. of Australia (IMX Resources NL, 
9.5%) estimated that resources at Likuyu North, which is part 
if the Mkuju project in southern Tanzania, were 11.7 Mt at a 
rade of 0.024% U,O,. Uranium Resources plc of the United 
<ingdom completed a drilling program at Mtonya in 2012. The 
;ompany planned to complete a resource estimate in the first 
juarter of 2013 (Murray, 2012). 


Dutlook 


Tanzania’s production of cement, coal, diamond, gold, and 
matural gas is expected to increase in the near future. Cement 
wutput is likely to increase from 2013 through 2017 because 
of the opening of new plants. Coal production is expected to 
increase from 2012 through 2016. Diamond production is likely 
fo increase from 2013 through 2016. The outlook for natural gas 
production is to increase from 2014 through 2019. Increased 
gold output from the Bulyanhulu and the North Mara Mines and 
the opening of the New Luika and the Singida Mines ts likely 
fo more than offset the shutdown of the Golden Pride and the 
Tulawaka Mines by 2018. Rare-earth mining is expected to start 
in 2013 or 2014. Depending on the results of feasibility studies, 
cobalt, nickel, and uranium production could start in 2015. 
Graphite production could also restart in the near future. 
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TABLE 1 


TANZANIA: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


Commodity” 
Bauxite® 
Calcite 
Cement, hydraulic 
Coal, bituminous 
Copper, contained in concentrates and dore 


thousand metric tons 


Diamond‘ carats 

Gemstones, excluding diamond:*° 
Alexandrite kilograms 
Amethyst do. 
Aquamarine do. 
Emerald do. 
Garnet . do. 
Ruby do. 
Sapphire do. 
Tanzanite° do. 
Tourmaline do. 
Other do. 

Total’ do. 

Gold do. 

Gypsum and anhydrite, crude 

Kaolin 

Lime® 

Natural gas° million cubic meters 

Phosphate rock: 

__Gross weight 


P.O, content 
Salt, all types 
Silver, contained in concentrates and dore 
Steel, semimanufactured 
Stone, sand, and gravel: 
_ Aggregates 
__Dolomite 
Limestone, crushed 
Marble 
Pozzolanic materials 
Sand 


kilograms 


2008 
20,601 3 
112 
1,756 
15,242 
2,852 
237,676 


153 
200 

323 3 

113 
4,400 
2,000 
1,000 

670° 

3,865 > 
1,840,000 
1,858,287 
36,434 
55,730 
13,926 
20,000 
569 


28,684 

8,600 
25,897 
10,388 
75,274 


63,821 
NA ‘ 

1,281,805 

522 

260,403 
NA‘ 


2009 
122,920 ° 


1,941 
3,079 * 
181,874 


1,050,000 ‘ 

1,068,481 ' 
39,112 
8,105 
18,624 
30,000 
668 


To" 

230 ' 
28,444 
8,231 
122,318 


86,112 
NA‘ 

1,284,100 

2,679 

61,501 
NA ‘ 


2010 
39,000 ° 
152 
2,312 
179 ' 
6,392 * 
80,498 


3 


160 
466 ° 
9,934 3 
1,600 
800 
2,001 * 
9,530 3 
2,620,000 ' 
2,646,109 ' 
39,448 
26,918 
58° 
30,000 
790° 


17,180 
5,200 
34,455 
12,470 
126,054 


152,781 
NA 

1,436,600 

1,109 
60,320 * 
NA ‘ 


2011 2012 
30,000 ' 28,000 
150° 150° 
2,409 2,581 
80,710 ' 78,672 
6,748 ' 5,840 
28,378 127,174 
160 160 
470 470 
10,000 10,000 
1,600 1,600 
800 800 
§23:" 159 
9,600 9,600 
1,220,000"  —_ 1,210,000 
1,241,581 * 1 237,625 
42,300 ' 40,650 
9,288 ' 91,610 
WR 1,422 
30,000 30,000 
869 ' 992 
18,000 ° 18,000 
5,400 ° 5,400 * 
32,297 ' 34,016 
10,399 ' 11,227 
118,249 ' 133,239 
150,000 ¢ 150,000 ° 
NA‘ NA 
1,972,100 2,000,000 ° 
1,100 ° 1,100 
113,489 ' 75,193 
NAS. OMA 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. 


-- Zero. 
‘Table includes data available through February 21, 2014. 


"In addition to the commodities listed, modest quantities of crude construction materials, including brick clay, are produced, but available information 


is inadequate to make reliable estimates of output. 
, Reported figure. 


“Estimated to represent 85% gem-quality and 15% industrial-quality stones. Does not include smuggled artisanal production. 
>Other precious and semiprecious stones produced include chrysoprase, kyanite, moonstone, opal, peridot, quartz, and spinel. Does not include smuggled 


artisanal production. 


°Orca Exploration Group Inc. only. Artumas Group Inc. also produced small amounts of natural gas. 
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: Commodity and major equity owners Location of main facilities Annual capacity 
“Cement Tanzania Portland Cement Company Ltd. (TPCC) Plant at Wazo Hill 1,400,000. 
! (HeidelbergCement AG, 69.3%) 
: Do. Tanga Cement Company Ltd. [Afrisam Consortium __ Plant at Tanga 1,200,000. 
‘ (Pty) Ltd., 62.5%] 
i Do. ARM Cement Ltd. Plant at Dar es Salaam 750,000. 
Do. Mbeya Cement Company Ltd. (LaFarge Group, 58%) Plant at Mbeya 350,000. 
Coal, bituminous Intra Energy Corp. Ltd. and National Development Ngaka Mine 420,000. 
Corp. 
Do. Kiwira Coal and Power Ltd. (Tanpower Resources Kiwira Mine! 150,000 run of mine; 

; Ltd., 85%, and Government, 15%) 93,000 washed. 
) Copper: 
} Mine African Barrick Gold plc Bulyanhulu Mine near Kahama 7,200. 
(Barrick Gold Corp., 73.9%) 
, Do. do. Buzwagi Mine 4,600. 
Smelter Danformation Ltd. Dar es Salaam 2,400.° 
: Diamond carats Williamson Diamonds Ltd. (Petra Diamonds Williamson Mine near Shinyanga 220,000. 
7 Ltd., 75%, and Government, 25%) 
Do. do. New Alamasi Near Shinyanga 13,000.° 
Do. do. Mwadui Mpya Pit do. 6,000.° 
_ _Do. do. Artisanal miners do. NA. 
Glass Kioo Ltd. Dar es Salaam 55,000. 
Gold Geita Gold Mining Ltd. (AngloGold Ashanti Geita Mine near Nyakabale 5,200,000 ore processing. 
, Ltd., 100%) 

Do. kilograms do. do. 18,000 gold. 

' Do. African Barrick Gold plc (ABG) Bulyanhulu Mine near Kahama 1,100,000 ore processing. 
' Do. kilograms do. do. 8,800 gold. 
" Do. do. North Mara Mine in Tarime District _ 2,900,000 ore processing. 
‘ Do. kilograms do. do. 7,300 gold. 
. Do. do. Buzwagi Mine 4,400,000 ore processing. 
Do. kilo S do. do. 7,000 gold. 
' Do Resolute Mining Ltd. Golden Pride Mine near Isanga 2,400,000 ore processing. 
‘Do. kilograms do. do. 4,200 gold. 
| Do Pangea Minerals Ltd. (African Barrick Gold pic, Tulawaka Mine 480,000 ore processing. 
70%, and MDN Inc., 30%) 
: Do. kilograms do. do. 2,600 gold. 
Do. do. Shanta Gold Ltd. New Luika Mine 2,300 gold. 
3 __Do do. _ Artisanal miners Mrito NA. 
Lime Athi River Mining Ltd. (ARM) Plant at Tanga 40,000. 
Natural gas million cubic meters Orca Exploration Group Inc. Gasfield on Songo Songo Island 1,170. 
“ Do. do. Etablissements Maurel et Prom SA, 38.22%, and Gasfield at Mnazi Bay 100. 
; Wentworth Resources Ltd., 25.4% 
Phosphate rock Minjingu Mines and Fertilizers Ltd. (subsidiary of Mine at Minjingu 100,000. 
: Mac Group of Companies) 
, Salt Nyanza Mines (Tanganyika) Ltd. (subsidiary of Nyanza Mines at Uvinza 60,000. 
ee Mac Group of Companies) 
Silver kilograms African Barrick Gold pic (ABG) Bulyanhulu Mine near Kahama 10,000. 
Steel MM Integrated Steel Mills Ltd. Plant at Dar es Salaam 36,000° rolled. 
_ Do. Aluminum Africa Ltd. do. 33,000 rolled. 
_ Do. Steel Masters Ltd. do. 22,000 rolled. _ 

Do. MM Integrated Steel Mills Ltd. do. 36,000 galvanized. 

Do. _ Aluminum Africa Ltd. do 33,000 galvanized. _ 
Tanzanite Richland Resources Ltd. Mine at Merelani, Block C 120,000 ore processing. 
_Do, kilograms _do. do. 1,200 tanzanite. 

Do. do. Tanzanite Africa Lid. (IPP Media Ltd.) Mine at Merelani, Block D NA. 
oe, Extension = 
_ Do. do. Kilimanjaro Mines Ltd. Mine at Merelani, Block A NA. 

Do. do. Small-scale and artisanal miners Mines at Merelani, Blocks B and D 7,500.° 
“Estimated; estimated data are rounded to no more than three significant digits. Do., do. Ditto. NA Not available. 

‘Not operating at the end of 2012. 
"Formerly the graphite processing plant at Merelani operated by Phoenix Minerals Ltd. 
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TABLE 2 


TANZANIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 


TABLE 3 


TANZANIA: GOLD RESOURCES AND RESERVES IN 2012 


Grade 
Major operating companies Tonnage’ (grams per Contained gold! 
Project and major equity owners (million metric tons) metric ton) (metric tons) 
Reserves: 
Bulyanhulu' African Barrick Gold ple (Barrick Gold Corp., 73.9%) 37.0 9,2 338 
Geita” Geita Gold Mining Ltd. (AngloGold Ashanti Ltd., 100%) 65.0 2.6 169 
North Mara! African Barrick Gold plc 34.2 ae 94 
Buzwagi' do. 63.3 1.3 84 
Golden Pride? Resolute Mining Ltd. 2.2 1.5 3 
Total 201.7 3.4 688 
Resources:” 
Bulyanhulu African Barrick Gold plc 56.1 9.7 543 
Geita Geita Gold Mining Ltd. 143.0 2.7 382 
North Mara African Barrick Gold plc 54.4 32 173 
Nyanzaga do. 96.6 1.5 143 
Buzwagi do. 85.4 1.3 107 
Buckreef Tanzanian Royalty Exploration Corp. 47.2 1.4 66 
SMP Helio Resource Corp. 31.3 1.3 39 
Chunya Shanta Gold Ltd. 14.3 32 46 
Golden Pride Resolute Mining Ltd. 27.0 a 46 
Nyakafuru do. 19.4 1.7 33 
Magambazi Canaco Resources Inc. 21.9 1.4 32 
Singida Shanta Gold Ltd. 9.2 2.9 27 
Golden Ridge African Barrick Gold plc 8.6 2.8 24 
Igurubi Peak Resources Ltd. 8.0 2.8 22 
Kigosi Tanzanian Royalty Exploration Corp. 21.8 0.8 18 
Imerwu, Lubando, and Great Basin Gold Ltd. 8.6 2.0 17 
N’kuluwisi 
Miyabi African Eagle Resources plc 12.4 1.3 16 
Itetemia Tanzanian Royalty Exploration Corp. 4.2 3.1 13 
Kitongo BrightStar Resources Ltd. 4.4 2.0 9 
Tulawaka Pangea Minerals Ltd. (African Barrick Gold plc, 70%, and 1.2 6.6 8 
MDN Inc., 30%) 
Luhala Tanzanian Royalty Exploration Corp. 1.9 es 3 
Total 675 2.6 1,767 
do. Ditto. + 


‘Definitions of resources and reserves are based on National Instrument 43-101, as required by Canadian securities regulatory authorities. 
Definitions of resources and reserves are based on the Australasian Code for the Reporting of Identified Mineral Resources and Ore Reserves 
issued by the Joint Committee for the Australasian Institute of Geoscientists and the Australian Mining Industry Council. 


Resources are inclusive of reserves. 


Sources: 


AngloGold Ashanti Ltd., 2013, 2012 annual integrated report: Johannesburg, South Africa, AngloGold Ashanti Ltd., 120 p. 

African Barrick Gold plc, 2013, Annual report & accounts 2012: London, United Kingdom, African Barrick Gold ple, 160 p. 

Dickson, Ellsworth, 2012, Minerals boost Tanzanian economy: Resource World, v. 10, no. 11, November, p. 45-47. 

Great Basin Gold Ltd., 2010, Annual report 2009: Sandton, South Africa, Great Basin Gold Ltd., 119 p. 

Helio Resource Corp., 2012, Helio reports preliminary economic assessment of the Porcupine and Kenge resource areas—SMP gold project, Tanzania: 
Vancouver, British Columbia, Canada, Helio Resource Corp. press release, September 12, 4 p. 
Mining Journal, 2009, Igurubi partner sought: Mining Journal, May 15, p. 8. 

Resolute Mining Ltd., 2013, Investor fact sheet—24 January 2013: Perth, Western Australia, Australia, Resolute Mining Ltd., 2 p. 

Resource Information Unit, 2007, Tanzania, in Register of African mining 2007: Subiaco, Western Australia, Australia, Resource Information Unit, p. 211-225. 
Shanta Gold Ltd., 2013, Investor fact sheet January 2013: Shanta Gold Ltd., 4 p. 
Tanzanian Royalty Exploration Corp., 2012, Management discussion and analysis—February 29, 2012: Surrey, British Columbia, Canada, Tanzanian Royalty 


Exploration Corp., 20 p. 


Thompson, Richard, 2010, Powering forward: Mining Journal, October 29, p. 22-23. 
Vaccaro, Anthony, 2012, Tanzanian Royalty ramps it up in northern Tanzania: The Northern Miner, v. 98, no. 1, February 20-26, p. 11. 
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THE MINERAL INDUSTRY OF TUNISIA 
By Mowafa Taib 


Mineral commodity production in Tunisia rebounded partially 
in 2012 from the significant reduction in output in 2011 that was 
the result of political and social unrest in the country that began 
in December 2010 and continued through 2012. The mineral 


; industry of Tunisia was focused on mineral fuel production, 


phosphate rock mining, and the manufacturing of fertilizers 

and other phosphate-based products. The list of mineral 
commodities produced in Tunisia included aluminum fluoride, 
cement, crude oil, gypsum, iron and steel, iron ore, lime, natural 
gas, phosphate rock and phosphate-based fertilizers, refined 
petroleum products, salt, and sulfuric acid (table 1). 


Minerals in the National Economy 


In 2012, Tunisia’s gross domestic product (GDP) increased 
by 3.6% in real terms compared with a decrease of 1.9% in 
2011. Although the Tunisian economy recovered from the 
recession of 2011, the growth rate remained at less than the 
annual rate of 5% that was reported for 2005 through 2010. The 
contribution of the nonmanufacturing industries, which included 
hydrocarbon extraction and mining, to economic growth in real 
terms was -0.2% in 2012 compared with -1.5 % in 2011. The 
contribution of the chemical industries, which included fertilizer 
manufacturing, to the country’s economic growth increased 
to 0.2% in 2012 from -0.8% in 2011. The contribution of the 
mining sector to the economic growth in 2012 increased to 1.4% 
from the -52.2% in 2011. The contribution of the hydrocarbon 
sector to economic growth, however, remained negative in 
2012 (-7.2%) following a rate of -18.7% in 2011. The building 
materials, ceramic, and glass industries’ contribution to 
economic growth increased to 3.7% in 2012 from -4.3% in 2011 
(Central Bank of Tunisia, 2013, p. 24, 26-27). 

According to the Central Bank of Tunisia, 5,700 jobs were 
created by the energy and mining sectors in Tunisia in 2012. 
This was a sharp turnaround from the trend of job loss in the 
sector from 2009 through 2011, when an average of more than 
1,500 jobs were lost each year. The manufacturing industries 
also provided about 30,000 additional jobs in 2012 compared 
with a loss of 25,500 jobs in 2011 owing to the political 
stabilization that took place in the country following the unrest 
in late 2010 and early 2011 (Central Bank of Tunisia, 2013, 

p. 33). 


| Government Policies and Programs 


Mineral exploration and production activities are regulated by 
the Mining Code (law No. 2003-30 of April 28, 2003). Mines 
are state-owned properties in Tunisia, and they are regulated 
by the Office National des Mines (OMN) [National Office 
of Mines}, which also conducts geologic research, prepares 
geologic and geophysical maps, and promotes private operations 
of mines. The Mining Code sets a tax rate of 25% on profits 
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from mining operations but includes a 5-year tax holiday that 
starts at the beginning of mine production. The Government 
introduced steps to stimulate and sustain mining sector 
operations, including paying 50% of employer contributions to 
the Nation’s social security fund in case companies were to lay 
off workers temporarily or reduce their work to part time from 
full time (National Office of Mines, 2013). 

Crude oil and natural gas production is governed by the 
Hydrocarbons Code (law No. 99-93 of August 17, 1999) and 
its supplement (law No. 2002-23 of February 2002). The 
Hydrocarbons Code allows 1 year for prospecting, a maximum 
of 5 years for exploration, and 30 years for production. The law 
reduces the tax rate to 50% from 75% if the state oil company 
of Tunisia—Entreprise Tunisienne d’ Activités Pétroliéres 
(ETAP)—holds a 40% share of the concession (Entreprise 
Tunisienne d’Activités Pétroliéres, 2013). 


Production 


The output of most mineral commodities increased in 
2012 compared with that of 2011, including distillate fuel oil 
production, which increased by 236%; compound fertilizer 
(NPK), by 171%; naphtha, by 137%; residual fuel oil, by 
133%; gypsum, by 45%; phosphoric acid, by 37%; sodium 
tripolyphosphate, by 36%; ammonium nitrate, by 32%; iron 
ore, by 30%; triple superphosphate, by 23%; lime, by 21%; 
diammonium phosphate (DAP), by 19%; white cement, by 
13%; phosphate rock, by 11%; aluminum fluoride, by 10%; and 
sulfuric acid, by about 7% compared with output in 2011. On 
the other hand, the output of white spirit decreased by 68%; 
concrete-reinforcing bar, by 26%; paraffin oil, by 9%; crude 
steel and gasoline, by 8% each; dry gas, by 7%; and crude oil, 
by 4% compared with that of 2011 (table 1). 


Structure of the Mineral Industry 


Government-owned Compagnie des Phosphates de 
Gafsa (CPG) carried out all phosphate mining and fertilizer 
manufacturing activities in Tunisia. Group Chimique Tunisien 
(GCT), which was merged with CPG in 1996, produced 
phosphate-based fertilizers. Tunisian Indian Fertilizers S.A. 
(TIFERT) was a joint venture of CPG and GCT (35% interest 
each), and of Indian companies Coromandel Fertilizers Ltd. 
(CFL) and Gujarat State Fertilizers and Chemicals Ltd. (GSFC) 
(15% interest each). Much of the cement production was carried 
out by private companies, which included domestic, European, 
and regional companies. State-owned Société Tunisienne de 
Sidérurgie [Tunisian Steel Manufacturing Co.], which was also 
known as El-Fouladh, was the sole steel billet producer in the 
country. Privately owned steel mills, such as Intermetal S.A. and 
Tunisacier Steelworks, produced rebar (table 2; Arab Fertilizer 
Association, 2013). 
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Mineral Trade 


The value of Tunisian exports of goods in 2012 increased 
by about 5.9% to $9.0 billion from $8.5 billion in 2011. The 
share of mineral commodity exports, including phosphate rock 
and phosphate-based products, in the country’s total exports 
was 6.2%. The value of phosphate rock and phosphate-based 
products exports combined increased by about 27% in 2012 
compared with a decrease of about 40% in 2011, and the value 
of hydrocarbon exports increased by 22% compared with that 
of 2011. The volume of phosphate rock exports decreased by 
60% in 2011, which was, in turn, a decrease of 71% compared 
with that of 2010. The volume decreases in 2011 and 2012 
were attributable to decreases in phosphate rock production 
and to the priority given to domestic fertilizer producers. The 
tonnage of phosphate-based products exports in 2012 included 
diammonium phosphate, 560,000 t; triple superphosphate, 
446,000 t; phosphoric acid, 361,000 t; and NPK, 48,000 t (Arab 
Fertilizer Association, 2013, p. 37, 41, 45, 53, 57; Central Bank 
of Tunisia, 2013, p. 46). 


Exports of energy and oil products, which accounted for about 


17% of the country’s total exports in 2012, increased in value 
by about 22% compared with that of 2011. The increase was 
attributed to the resumption of operations at the Bizerte refinery. 
Imports of coke, crude oil, natural gas, and refined petroleum 
products, which made up about 17% of total imports in 2012, 
increased in value by 33.4% compared with that of 2011 
(Central Bank of Tunisia, 2013, p. 46). 


Commodity Review 


Metals 


Lead and Zinc.—A 50-50 joint venture of Celamin Holdings 
N.L. of Australia and Tunisian Mining Services S.A. (TMS) 
was created to produce lead and zinc from dumps and old mine 
tailings at four old mine sites. Celamin expected that the project 
would have the potential to produce between 2.5 million metric 
tons (Mt) and 3.0 Mt grading between 2.4% and 2.8% lead 
and between 2.6% and 3.0% zinc. The joint venture was also 
awarded three exploration permits in northern Tunisia in areas 
with existing lead and zinc mineralization with the purpose 
of developing a lead and zinc mine. Celamin was finalizing a 
program for the project’s development (Celamin Holdings N.L., 
2013¢c, d). 


Industrial Minerals 


Cement.—The Carthage cement plant was expected to 
commence production in 2012, but startup of the plant was 
delayed owing to financial problems and change of ownership. 
The Carthage cement plant was a greenfield plant built at 
Djebel Ressas, which is located 40 kilometers (km) southwest 
of the capital city of Tunis. The plant would be operated by 
Les Ciment de Carthage (Carthage Cement), which was a 
company that had been established by Bina Holding and Global 
Investment House of Kuwait. The $510 million plant would 
have the capacity to produce 2.3 million metric tons per year 
(Mt/yr) of cement and was expected to begin production in 
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September 2013. The Government held about 40% interest 

in the plant, and the remaining shares were held by investors 
through the alternative investment market of the Tunisia Stock 
Exchange (Aggregate Research, 2012; Clémengot, 2012). 

Phosphate Rock.—In 2012, production of phosphate rock 
by CPG continued to be disrupted at several mines because 
of political unrest and strikes by workers in the mining and 
transportation sectors. The country’s output of phosphate rock 
remained under 3 Mt for the second year in a row compared 
with an output of about 8 Mt/yr in 2010. Most of the phosphate 
rock produced was used domestically to manufacture phosphate 
fertilizer and other phosphate-based products, and most of 
the output was transferred to the GCT and TIFERT fertilizer 
manufacturing plants to meet previously contracted delivery 
targets of phosphate-based fertilizer (table 1; Arab Fertilizers 
Association, 2013, p. 37). 

Phosphoric acid production at the TIFERT Skhira plant 
commenced in the second half of 2012 after a 1-year delay 
because of the country’s political and social shakeup during 
2011. TIFERT’s plant was built alongside the existing 
phosphoric acid plant operated by GCT at Skhira, which ts 
located 50 km north of the town of Gabes in mideastern Tunisia. 
The production capacity of the TIFERT plant was 360,000 metric 
tons per year of phosphoric acid. The entire production of the 
plant would be exported to India through a long-term purchasing 
agreement, whereas production from the GCT plant would 
continue to be used for phosphate fertilizer manufacturing and 
for export to other world markets (Duncan’s Fertiliser, 2011; 
Feytis, 2012; DKL Engineering Inc., 2013). 

The Bir E] Afou phosphate project, which was a joint venture 
of Celamin and TMS, was established to develop a phosphate 
rock mine capable of producing and exporting 1.5 Mt/yr of 
phosphate rock grading 32% P,O, from the Bir El A fou depostt. 
The Bir El Afou deposit is located in northeastern Tunisia near 
the Algerian border and had estimated resources of 23 to 27 Mt 
of phosphate rock grading 14% to 16% P,O,. In 2012, Celamin 
completed a prefeasibility study and was conducting a bankable 
feasibility study for the project. Production at Bir El A fou was 
expected to begin in the early part of 2013 (Celamin Holdings 
N.L., 2013a). 

Celamin and TMS also held the Chaketma phosphate rock 
exploration permit; the permit covers an area of 52 square 
kilometers (km?) and had a target potential of 150 to 200 Mt 
of phosphate rock grading 17% to 22% P,O.. Celamin planned 
to develop this project following the completion of the first 
stage of the Bir E! Afou phosphate rock project. To comply 
with Government laws pertaining to receiving a lower tax rate 
if a state-owned entity held a 50% interest in a joint venture, 
Celamin reduced its interest in TMS to 50% from 80% by 
assigning a 30% interest in both permits to TMS (Celamin 
Holdings N.L., 2013b). 


Mineral Fuels 
Natural Gas and Petroleum.—Tunisia’s proved hydrocarbon 
reserves of at the end of 2012 were estimated to be 430 million 


barrels of crude oil and 65 billion cubic meters of natural gas. 
The state-owned ETAP was responsible for 79% and about 60" 
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f total crude oil (and condensate) and natural gas produced 
1 Tunisia, respectively. The remaining hydrocarbon output 
as produced by international oil companies operating in 
unisia. More than 50 international and local companies were 
onducting exploration and production activities and together 
eld 49 exploration licenses for crude oil and natural gas in 
¢ country, including 30 onshore and 19 offshore licenses. 
wvestment in oil exploration activity increased by 20% to 
300 million in 2012 from $250 million in 2011 (Entreprise 
unisienne d’Activités Pétroliéres, 2013, p. 3, 6—7). 

In 2012, three two-dirnensional (2—D) and four 
ree-dimensional (3—D) seismic surveys, which covered 
96 km and 1,359.4 km?, respectively, were carried out in 
unisia. The 2—D surveys included the Diodore, the Fkirine, 
id the Grombalia permits, and the 3—D surveys included the 
orj El Khadra, the Bouhajla, the Joint Oil, and the Kabboudia 
ermits (Entreprise Tunisienne d’Activités Pétroliéres, 2013, 
29, 32). 

Tunisia’s only refinery, which was operated by Société 
unisienne des Industries du Raffinage and located in Bizerte, 
sumed normal operations in the second half of 2011 after 
alting activity to perform maintenance work (Central Bank of 
unisia, 2013, p. 48). 


jutlook 


The volumes of phosphate rock and phosphate fertilizer 
roduction and exports are likely to go back to their 

rerecession levels in the near future, and the country could 

gain its ranking as one of the world’s top producers of 

hosphate rock. Phosphate rock and phosphoric acid production 
ipacities are expected to increase following the completion 
'the Celamin Holdings and the TIFERT projects. Investors 

€ expected to remain interested in Tunisia’s mineral industry 
cause of the country’s geographical location and its capability 
produce and export industrial mineral commodities, such 
cement, to its neighbors (Algeria to the west and Libya to 

€ east) to satisfy their increased demand for construction 
aterials, as well as to European countries to the north, such as 
aly and Spain. 
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TABLE | 


TUNISIA: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity” 
METALS 
Iron and steel: 
Iron ore: 
Direct shipping ore and concentrate, gross weight 
Fe content® 
Metal: 
Steel, crude 
Concrete-reinforcing bar 
INDUSTRIAL MINERALS 
Cement, hydraulic: 
Gray 
White 
Total 
Fertilizers: 
Ammonium nitrate 
Compound fertilizers 
Diammonium phosphate 
Dicalcium phosphate 


Hyperphosphate 
Phosphoric acid 
Sodium tripolyphosphate 
Triple superphosphate 
Fluorine, aluminum fluoride 
Gypsum 
Lime 
Phosphate rock, washed, gross weight 
Salt, marine 
Sulfuric acid 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross‘ million cubic meters 
Dry do. 
Petroleum: 
Crude thousand 42-gallon barrels 
Refinery products: 
Liquefied petroleum gas do. 
Gasoline do. 
Distillate fuel oil do. 
Naphtha do. 
Paraffin oil do. 
Residual fuel oil do. 
White spirit do. 
Total do. 


'Table includes data available through September 21, 2013. 


2008 


3,200 
3,000 


32,485 


1,569 
1,297 ° 
4,110 
1,516 
859 
4,450 
110 
13,911 ° 


2009 


3,200 
2,717 ‘ 


30,295 


1,766 
1,317 ° 
4,047 ‘ 
1,499 * 

621 
4,292 " 

102 
13,644 * 


2010 


180 
94 


115 
508 * 


7,561 
509 
8,070 


169 
28 
1,277 
77 

29 
1,214 
144 
740 
40 
435 
343 
8,149 
1,804 
4,868 


3,400 
3,201 * 


28,762 


1,239 
448 ' 
4,047 ' 
1,500 * 
621 
4,307 
102 
12,264 ‘ 


2011 2012 
172 ' 223 
90 117 
119 109 
460 ' 341 
6,652 ' 6,785 
403 ' 456 
7,055" 7,241 
138° 182 
17 46 
560‘ 666 
55 57 
23° 22 
568 * 778 
85‘ 116 
401‘ 494 
35 38 
534 ' 716 
282 ' 340 
2,479 ' 2,762 
1,181 1,132 
4,500 4,800 
3,300 ' 3,300 
3,002 ' 2,783 
24,820 ' 23,725 
1,065 ' 1,267 
246 ' 225 
1,276 ' 4,288 
1,288 ' 3,058 
320 ' 291 
1,892 ' 4,404 
476° 153 
6,563 * 13,686 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do Ditto. NA Not available. 


"In addition to the commodities listed, a variety of building and construction materials (clays, sand and gravel, tile, and stone) was produced, but available 


information is inadaquate to make reliable estimates of output. 


Sources: Arab Fertilizer Association and National Institute of Statistics. 
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_ Natural gas 


Commodity 
Aluminum fluoride 
Cement: 

Portland 


Do. 
White 


‘ Fertilizer: 


Ammonium nitrate 
Diammonium phosphate 
Triple superphosphate 
Do. 
Gypsum 
lron and steel: 
Iron ore 
Do. 
Steel, crude 
Steel, rolled, bar and rod 
Do 


million 
cubic meters 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Petroleum: 
Crude thousand 
: 42-gallon barrels 
Do. do. 
Do. do. 
Do. do. 
Do, do. 
Do. do. 
Do. do. 
Do. do. 
— Do. do. 
See foomotes at end of table 
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TABLE 2 
TUNISIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Annual 


Location of main facilities capacity 


Industries Chimiques du Fluor Ghannouch, near Gabes 46 

Société des Ciment d'Enfidha (Cementos Portland Valderrivas, S.A., 88%) Enfidha 2,000 

Société des Ciment de Jbel Oust (Cimentos de Portugal SGPS, S.A., 100%) Jbel Oust 1,560 

Société des Ciment de Gabés (Secil-Companhia Geral de Cal e Cimento, S.A., 99%) Gabes 1,250 

Société des Ciment d'Oum el Kélil (Government, 100%) Le Kef 1,250 

Les Ciment de Bizerte Bizerte 1,000 

Société des Ciments Artificiels Tunisiens (Colacem S.p.A., 100%) Ben Arous 1,000 

Société Tuniso-Andalouse de Ciment Blanc S.A. (Grupo Prasa, 100%) Feriana 350 

Group Chimique Tunisien (GCT) (Government, 100%) Ghannouch, near Gabes 330 
do. ‘ do. 1,300 
do. M'dhilla 465 
do. Sfax 330 

Les Platres Tunisiens (Knauf Gips KG) Maknassy 100 

Société de Djebel Djerissa (Government, 91%) Djerissa Mine 107 
do. Tamera-Douaria Mine 73 

Société Tunisienne de Sidérurgie (El-Fouladh) (Government, 91%) El Fouladh 200 

Intermetal S.A. (private, 100%) Ben Arous 300 

Tunisacier Steelworks (private, 100%) Bizerte 100 

BG Group plc, 100% Miskar field 523 

Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 50%, and Perenco Ltd., 50% Franig field 170 

Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroliéres Oued Zar/Hammouda 150 
(ETAP), 50% field 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50%; Eni Tunisia B.V., Adam field 130 
25%; Pioneer Natural Resources Co., 20%; Talisman Energy Inc., 5% 

Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 50% El Borma field 80 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 55%, and Petrofac Ltd., 45% Chergui field 70 

Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50% Djebel Grouz field 40 

Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 50%, and Perenco Ltd., 50% Baguel/Tarfa field 40 

Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 55%, and Winstar Resources Sabria field 14 
Ltd., 45% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 55%, and Société Ezzaouia field 10 
MARETAP S.A., 45% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50%, and British Gas Tunisia Hasdrubal field 1,000 
Ltd., 50% 

Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 50%; Eni Tunisia B.V., Adam field 6,500 
25%; Pioneer Natural Resources Co., 20%; Talisman Energy Inc., 5% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 51%, and Eni Tunisia B.V., Baraka field 4,000 
49% 

PA Resources A.B., 100% Didon field 3,750 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50%, and Société de Ashtart field 3,550 
Recherches et d'Exploitation des Pétroles en Tunisie (SEREPT), 50% 

Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroliéres (ETAP), El Borma field 3,345 
50% 

Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 50%, and Pioneer Natural Cheroug field 2,510 
Resources Co., 50% 7 nee a _ 

Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroliéres (ETAP), El Hajeb/Guebiba field 2,020 
50% 
do. Oud Zar/Hammouda 1,880 

field 
Lundin Petroleum A.B., 40%; Atlantis Technology Service, 40%; Entreprise Oudna field 1,470 


Tunisienne d'Activités Pétroli¢res (ETAP), 20% 
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TABLE 2—Continued 
TUNISIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Ecumed Petroleum Corp., 75%, and Entreprise Tunisienne d'Activités Pétroliéres 

(ETAP), 25%, 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 51%, and Perenco Ltd., 49% 

Entreprise Tunisienne d'Activités Pétrolieres (ETAP), 51%, and Thyna Petroleum 
Services S.A., 49% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 55%, and Tuniso-Kuwaitian 
Company of Petroleum, 45% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 55%, and Société 
MARETAP S.A., 45% 


Annual 


Location of main facilities capacity 


Al Manzah field 


Franig field 
Cercina field 


Sidi El Kilani field 


Ezzouia field 


Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 51%, and Thyna Petroleum 
Services S.A., 49% 

Candax Energy Inc. and Ecumed Petroleum Corp., 74%, and PA Resources A.B., 
24% 

Winstar Resources Ltd. 

PA Resources A.B., 70%, and Société de Recherches et d'Exploitation des Pétroles 
en Tunisie (SEREPT), 30% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 55%, and Winstar Resources 
Ltd., 45% 


El Ain/Gremda field 


El! Bibane field 


Chouech Essaida field 

Douleb/Semmama 
field 

Sabria field 


720 


780 


560 


460 


430 


365 


300 


do. 
Eni Tunisia B.V., 50%, and Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 
50% 


Rhemoura field 


Djebel Grouz field 


do. 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50%, and Société de 
Développement du Permis du Sud (SODEPS), 50% 
do. 


Entreprise Tunisienne d'Activités Pétroligres (ETAP). 51%, and Perenco Ltd., 49% 


Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 51% 


Entreprise Tunisienne d'Activités Pétroli¢res (ETAP), 51%, and Circle Oil Pic, 49% 
Petrofac Ltd., 55%, and Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 45% 


Winstar Resources Ltd., 100% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 51%, and Perenco Ltd., 49% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP), 50%; Eni Tunisia B.V., 
25%; Pioneer Natural Resources Co., 20%; Talisman Energy Inc., 5% 

Winstar Resources Ltd., 100% 

Canadax Energy Inc., 80% 

Entreprise Tunisienne d'Activités Pétroliéres (ETAP),75% 

Société Tunisienne des Industries du Raffinage (Government, 100%) 


Larich field 


Debbech field 


Baguel/Tarfa field 


Mazrane field 


Beni Khalled field 


Cherqui field 


Sanrhar field 


Baguel field 


Abir field 


Ech-chouech field 


Robbana field — 


. ; -Mahares field 


Bizerte 


Compagnie des Phosphates de Gafsa (C PG) (Government, 100%) 


Kef Eddour Mine 


do. 
do. 
do. 


Group Chimique Tunisien (GCT) (Government, 100%) 


do. 
do. 
do. 


Tunisian Indian Fertilizers S.A. (TIFERT) (Compagnie des Phosphates de Gafsa (C PG), 


35%; Group Chimique Tunisien (GCT), 35%, Coromandel Fertilizers Ltd., 15%; 
Gujarat State Fertilizers and Chemical Ltd., 15%) 


Commodity 
Petroleum—Continued: 
Crude—Continued thousand 
42-gallon barrels 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Do. do. 
Refined do. 
Phosphate rock 
Do. 
Do. 
Do. 
Phosphoric acid 
Do. 
Do. 
Do. 
Do. 
Salt 
Do. 
_ Do. 
Sodium tripolyphosphate 


Do., do. Ditto. 
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Compagnie Générale des Salines de Tunisie (COTUSAL) 
TUNISEL 
SAIDA S.A. 


Société Chimique (ALKIMIA) (Group Chimique Tunisien (GCT), 39.1%; IMER - 


Co., 22.12%; Driss Group, 17.05%; Carte Insurance 9.77%; Societe Tunisienne 
d'Engrais Chimiques S.A, 7.23%; others, 4.73%) 
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Kef Eschfaier Mine 
Jallabia Mining Center 
Metlaoui, Mzida, Redeye 


Skhira : 

Midhilla = s—~S 
Sfx 

Skhira 


— Sfax and Zarzis 
Sebkhet Lasdhibet 

— Sebkhet Sidi El Heni 
Gabes Se 


Ghannouch, near Gabes 


THE MINERAL INDUSTRY OF UGANDA 
By Thomas R. Yager and Harold R. Newman 


a 


=? In 2012, the East African country of Uganda played a 
,, significant role in the world’s production of pumice and 
jumicite. The country’s share of the world’s mine production 
| of these mineral commodities amounted to 4% (Crangle, 2013). 
i ther domestically significant mineral processing operations 
_ncluded those for cement. Uganda was not a globally significant 
‘tsonsumer of mineral commodities in 2012. 
— The mineral industry of Uganda was governed by the Mining 
Act, 2003, and the Petroleum (Exploration and Production Act), 
;1985. The Ministry of Energy and Mineral Development was 
esponsible for geologic mapping, issuing exploration and 
i nining licenses, and administering the Mining Act, 2003, and 
_he Petroleum (Exploration and Production Act), 1985, and their 
“4ccompanying regulations. Ownership of minerals is vested in 
™ he Government. As of late 2012, a total of 726 mineral licenses, 
—ncluding prospecting, exploration, retention, and mining 
icenses, were active (Mining Journal, 2012). 
; Inearly February, the Government announced that the 
, etroleum Exploration, Development and Production Bill, 
_2012, had been submitted to Parliament to begin the process 
_or development of the country’s petroleum industry. If passed, 
I he law will regulate petroleum exploration, development, 
And production activities. The law will also establish the 
7 etroleum Authority of Uganda and the National Oil Company 
, 0 represent the Government’s commercial interests; it will 
% ilso determine the rules for the sharing of petroleum royalties 
-_2etween the central government and local authorities as well as 
for environmental restoration in drilling areas (Goitom, 2012). 


a 


Minerals in the National Economy 
o In 2012, the manufacturing sector accounted for 8.1% of the 
| goss domestic product, and the mining and quarrying sector, 
~ 3%. The value of output in the mining sector decreased 
by 2.2% in 2012. Petroleum products accounted for 5.8% of 
\s Uganda’s total value of exports; cement, 4.5%; iron and steel, 
3.5%; cobalt, 0.6%; and gold, 0.4%. All petroleum products and 
most gold exports were reexports. Petroleum products accounted 
for 22.2% of Uganda’s total value of imports; iron and steel, 
4.1%; nonmetallic mineral products, 2.7%; and fertilizers and 
~ crude minerals other than coal, gemstones, and petroleum, 1.1% 
; (Uganda Bureau of Statistics, 2013, p. 172, 207-208, 215-216). 


Production 
; In 2012, the production of mined tungsten increased by 
*, 160%; kaolin, by 48%; and iron ore, by 38%. Cobalt metal 
: output decreased by 44%; aggregate, by 43%; vermiculite, by 
41%; limestone, by 35%; and pozzolanic material, by 33%. Tin 
mining shut down in 2012 (table 1). 
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Structure of the Mineral Industry 


Most of Uganda’s mining and mineral processing facilities 
were privately owned, including the cement and steel plants, 
the lead refinery, and the vermiculite mine. The Government 
held a 25% share in the Kasese cobalt refinery. Artisanal miners 
produced salt at Lake Katwe (table 2). 


Commodity Review 
Metals 


Cobalt.—MFC Industrial Ltd. of Canada purchased a 75% 
share in Kasese Cobalt Company Ltd. (KCCL) from Blue 
Earth Refineries Ltd. of Hong Kong in the first quarter of 2012. 
KCCL produced cobalt metal from a cobalt-rich pyrite stockpile 
from the Kilembe copper mine tailings near Kasese using a 
bioleaching and a solvent extraction and electrowinning process. 
The company had a capacity of 1,000 metric tons per year (t/yr). 
The stockpile was likely to be depleted in the second half of 
2013 (MFC Industrial Ltd., 2012, p. 8). 

Copper.—lIn late 2012, the Government invited bids to 
restart production at the Kilembe mines near the border of the 
Democratic Republic of the Congo [Congo (Kinshasa)]. The 
mines had been abandoned in the 1980s because of lower 
copper prices in the global market and political instability. The 
Government expected the winner of the bidding process to 
invest about $100 million in the project. Resources at Kilembe 
were estimated to be about 4 million metric tons (Mt) at grades of 
1.98% copper and 0.17% cobalt (Mining Review Africa, 2012). 

Tin.—Artisanal miners produced small amounts of cassiterite 
in recent years. In September 2012, Starfield Metals Ltd. of 
Australia was granted a mining license for properties located 
about 80 kilometers south of Kampala. The company planned 
to start large-scale mining in the first half of 2014 and to 
increase production to more than 800 t/yr of tin in concentrate 
by mid-2015 and to between 900 and 1,000 t/yr by mid-2016 
(Starfield Metals Ltd., undated). 

Tungsten.—Krone Uganda Ltd. mined wolframite at 
the Bjordal Mines in western Uganda. The Bjordal Mines 
had a capacity of about 240 t/yr of wolframite, which had 
tungsten content of between 120 and 130 t/yr. Krone was 
considering an expansion to more than 600 t/yr of wolframite 
(Krone Uganda Ltd., 2012). 


Industrial Minerals 


Cement.—In recent years, increases in production were 
attributable to capacity expansions at Tororo Cement Industries 
Ltd. to 2.2 million metric tons per year (Mt/yr) from 1.1 Mt/yr, 
and at Hima Cement Industries Ltd., to 850,000 t/yr from 
350,000 t/yr. In November 2012, DAO Group of Saudi Arabia 
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started construction of a new plant in Baduka District with an 
initial capacity of about 270,000 t/yr (International Cement 
Review, 2013). 

Domestic demand for cement amounted to about 1.7 Mt 
in 2012 compared with 1.67 Mt in 2011 and 1.15 Mt in 
2008. Cement prices increased to $237 per metric ton in 
December 2012 from $200 per metric ton in December 2010 
because of increases in input and transportation costs and the 
depreciation of the Ugandan shilling against the dollar. Many 
companies in the construction sector postponed housing projects 
because of increased cement prices (International Cement 
Review, 2013; Uganda Bureau of Statistics, 2013, p. 49). 

Vermiculite—Gulf Industrials Ltd. of Australia operated 
the Namekara Mine near Tororo. The company had planned 
to increase production to the full capacity of 30,000 t/yr. Gulf 
put the mine on care-and-maintenance status in October, 
however, as the company that had exclusive purchasing rights 
for Namekara’s vermiculite stopped purchases because of 
adverse economic conditions in Europe. Resources at Namekara 
were estimated to be 54.9 Mt at a grade of 26.7% vermiculite 
(Gulf Industrials Ltd., 2012). 


Mineral Fuels 


Natural Gas and Petroleum.—Reserves of crude 
petroleum were estimated to be 2.5 billion barrels in the Lake 
Albertine Basin at the end of 2012, and reserves of natural gas, 
14 billion cubic meters. Uganda did not produce crude or refined 
petroleum or natural gas in 2012 (Xu and Bell, 2013). 

In early 2012, China National Offshore Oil Corp. 

(CNOOC) of China and Total S.A of France each purchased 

a one-third share in Exploration Area (EA) 1, EA2, and 
EA3A on Lake Albert, which were held by Tullow Oil plc 

of the United Kingdom. Total became the operator of EA2, 
and CNOOC became the operator of EA3A. The companies 
had planned to start small-scale natural gas and crude 
petroleum production for the domestic market in early 

2013 and large-scale production in 2016; however, an 
investment decision had not been made as of the end of 2012 
(Petroleum Economist, 2012a, b; Tullow Oil plc, 2013, p. 12). 

CNOOC was engaged in discussions with the Government 
concerning the building of a new petroleum refinery that 
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would process crude petroleum produced at Lake Albert. The 
Government hoped that a refinery would be built in three stages, 
with a final capacity of 200,000 barrels per day. The cost of the 
refinery, which would be shared by CNOOC, Total, and Tullow, 
was estimated to be $1.5 billion. Production could start as early 
as 2015 (Petroleum Economist, 201 2a, b). 


Outlook 


Uganda’s mineral industry could expand in the next few 
years with the increase in iron ore, tin, and tungsten mining. 
The production of cement, limestone, and other construction 
materials is also likely to expand because of the increase in ! 
cement demand. Crude and refined petroleum production could; 
also start in the near future. 
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ante te oe 


Commodity” 
Aggregate, syenitic 
Cement, hydraulic 
Clay, kaolin 
Cobalt, refined 
Gold, refined 
Gypsum 
Iron ore 
Lead, mine output, metal content 
Limestone 
Niobium (columbium) and tantalum, 
ore and concentrate: 
Gross weight 
Nb content® 
Ta content® 
Pozzolanic material 
Steel® 
Tin, placer 
Tungsten, mine output, W content 
Vermiculite 


TABLE 1 
UGANDA: PRODUCTION OF MINERAL COMMODITIES’ 


(Metric tons unless otherwise specified) 


2008 2009 2010 

11,000 14,027 14,338 

1,193,361 1,162,241 1,347,327 

3,738 4,721 27,237 

663 673 624 

kilograms -- -- 324 
84 -- = 

1,740 972 3,795 

20 -- -- 

520,000 588,945 634,673 

kilograms 80 50 10 
do. 11 7 ] 

do. 7 4 I 
360,000 440,292 446,316 

7,000 7,000 7,000 

40 -- 32 

48 9 55 


-- -- 1,121 


2011 
9,765 
1,666,235 
20,883 


2,134 


932,348 


10 ° 
l 
l 
690,911 
7,000 
10 © 
10 
7,960 


2012° 
5,528 ° 

1,600,000 
30,806 ? 
374 3 

325 


2,949 3 


608,295 ° 


10 

I 

1 
465,969 ? 

7,000 
26°? 
4,732? 


“Estimated; estimated data are rounded to no more than three significant digits. do. Ditto. -- Zero. 
'Table includes data available through July 31, 2013. 


In addition to the commodities listed, corundum, refined lead, lime, marble, sand and gravel, silica sand, and soapstone are presumably produced, 


but available information is inadequate to make reliable estimates of output. 


*Reported figure. 
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Commodity 
Cement 
Do. 
Cobalt, refined 


Gold: 


Mine, placer 


kilograms 


Refined do. 
Lead, refined, secondary 
Niobium (columbium) 

and tantalum 
Salt 
Soapstone 


kilograms 


Crude 
Do. 

Billet 
Do. 

Rolled 
Do. 


Do. 


TABLE 2 


UGANDA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


: Tororo Cement Industries Ltd. 


Tin 
Wolframite, tungsten 
content 


Annual 
Major operating companies and major equity owners Location of main facilities capacity 
Tororo Cement Industries Ltd. Tororo 2,200,000. 
Hima Cement Industries Ltd. (Bamburi Cement Ltd., 70%) Kasese 850,000. 
Kasese Cobalt Company Ltd. (KCCL) (MFC Industrial Ltd., do. 1,000. 
75%, and Government, 25%) 
Artisanal miners Burama Ridge, Isingiroand NA. 
Ntungamo District 
Victoria Gold Star Ltd. Kampala 21,000. 
Uganda Batteries Ltd. do. 1,000. 
3T Mining Ltd. Wampewo. 27° tantalum; 
5° niobium. 
Artisanal miners Lake Katwe 15,000. 
African Minerals Ltd. Moroto NA. 
Steel: 
Steel Rolling Mills Ltd. (subsidiary of Alam Group Ltd.) Jinja 72,000. 
Steel Corp. of East Africa Ltd. (subsidiary of Madhvani Group) do. 50,000. 
Steel Rolling Mills Ltd. do. 72,000. 
Steel Corp. of East Africa Ltd. do 50,000. 
Steel Rolling Mills Ltd. do. a 72,000. 
Steel Corp. of East Africa Ltd. oe 30,000. 
BM Technical Services Ltd. Mbarara 20,000. 
Sembule Steel Mills Ltd. Kampala 20,000. 
Hima Cement Industries Ltd. Kasese district NA. 
Kilembe Mines Ltd. do. = NA. 
Tororo district NA. 
Zzimwe Construction Ltd. Mukono district _ 690,000. 
Various artisanal Western Region! _ NA. 
Krone Uganda Ltd. Bjordal Mine in Western 120. 
Region R Bu cates 
Gulf Industrials Ltd. Namekara! 30,000. 


Vermiculite 


“Estimated. Do., do. Ditto. NA Not available. 


'Not operating at the end of 2012. 


"In addition to its crude, billet, and rolled steel facilities, Uganda has a galvanized steel plant with a capacity of 30,000 metric tons per year. 
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THE MINERAL INDUSTRY OF ZAMBIA 
By Philip M. Mobbs 


— 


~ Copper mining and refining were the dominant components 
~)f Zambia’s mineral industry. In 2012, Zambia was estimated 
~o rank seventh in the world in the production of copper ore 

ind ninth in the production of cobalt ore. Zambia also was an 
“internationally significant producer of semiprecious gemstones 
« Edelstein, 2013; Shedd, 2013). 


_Minerals in the National Economy 
In 2012, the construction sector accounted for 12.9% of 

_Tambia’s real gross domestic product (GDP) (at constant 1994 
—yrices) compared with 12% in 2011. The value of activity in the 
—nining and quarrymg sector decreased to 7.1% of Zambia’s real 

3DP in 2012 compared with a revised 8.8% in 2011. The Bank 
>of Zambia attributed the mining and quarrying sector’s lower 
~sontribution to the GDP in part to reduced production from 
~ ower grade copper ore and a decrease in world copper prices 
~ Bank of Zambia, 2013, p. 33, 36). 
~ The value of copper exports was estimated to be about 
$6.3 billion in 2012, when copper exports accounted for 
_in estimated 68% of Zambia’s merchandise exports. The 
_falue of exports of cobalt was estimated to be $235 million 
_2.5% of the preliminary value of Zambia’s exports in 2012). 
The value of imports of petroleum was estimated to be 
About $931 million in 2012, when oil accounted for about 
2% of Zambia’s imports. The preliminary value of imports of 
| ‘ertilizer decreased to $304 million from $330 million in 2011 
~ Bank of Zambia, 2013, p. 24). 


— 


Government Policies and Programs 


The mining sector is regulated primarily by Act No. 7 of 
2008 (the Mines and Mineral Development Act of 2008). 
Jranium exploration and mining are regulated by the Mines 
ind Minerals Development (Prospecting, Mining and Milling 
of Uranium Ores and Other Radioactive Mineral Ores) 
Regulations of 2008. In April, the Government resumed issuing 
mining and prospecting licenses, which had been suspended 
in October 2011 so that the Government could audit the 
outstanding permits. 

The Income Tax Act (Chapter 323 of the Laws of Zambia), 
the Income Tax (Amendment) Act of 2008, the Income Tax 
(Amendment) Act No. 27 of 2009, and the Mines and Minerals 
Development Act of 2008, address capital allowances, mineral 
royalties, mining development agreements, the variable 
profits tax, and the windfall tax. Investment in most types of 
mineral operations are covered by the Zambia Development 
Agency Act of 2006, although minerals produced for the 
construction industry, such as clay, sand, and most types of 
stone, are excluded. The Engineering Institution of Zambia Act 
of 2010 requires that the Engineering Institution of Zambia 
register and regulate the conduct of professional engineers. 
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The Environmental Protection and Pollution Control Act of 
1990, and its 1999 amendment, address environmental issues, 
including those associated with the mining industry. Petroleum 
exploration and production are regulated by Act No. 10 of 2008 
[the Petroleum (Exploration and Production) Act of 2008]. 


Production 


Data on estimated Zambian mineral production are in 
table 1. Notable increases in production were estimated for 
copper recovered and refined by electrowinning, gold, lime, 
refined petroleum products, and sulfur. Cobalt and copper 
metal production data published by the Bank of Zambia were 
significantly higher than production estimates published by 
the Cobalt Development Institute and the International Copper 
Study Group. 


Structure of the Mineral Industry 


Many of the country’s large copper mining and processing 
operations are located in Copperbelt Province in north-central 
Zambia. The Government retains minority interest in most 
of the large copper projects through its holding company 
Zambia Consolidated Copper Mines Investments Holdings 
Pic (ZCCM-IH). The mining sector is administered by the 
Geological Survey Department, the Mines Development 
Department, and the Mines Safety Department of the 
Ministry of Mines and Minerals Development. The Ministry 
of Commerce, Trade and Industry oversees the industrial 
manufacturing sector. Data on the capacity and ownership of 
selected mineral operations are in table 2. 


Commodity Review 
Metals 


Bismuth.—Chambishi Copper Smelter Company Ltd., 
which was a subsidiary of China Nonferrous Metal Mining 
(Group) Corporation Ltd. (CNMC), completed building a 
bismuth recovery system as part of phase 2 of the Chambishi 
smelter expansion project. Testing of the bismuth circuit, which 
processed material that was recovered from converter gases, 
began late in 2012 [China Nonferrous Metal Mining (Group) 
Corporation Ltd., 2013). 

Cobalt and Copper.—Ore from development of the 
underground Lubambe Copper Mine (formerly the Konkola 
North Mine) was stockpiled until October, when the mine’s 
concentrator was commissioned. By yearend, 3,214 metric 
tons (t) of copper in concentrate was produced. Production was 
expected to reach 45,000 metric tons per year (t/yr) of copper 
contained in concentrate by mid-2015, when the plant was 
expected to be processing 2.5 million metric tons per year (Mt/yr) 


44.1 


of ore with an average grade of 2.3% copper. Lubambe’s copper 
concentrate was to be toll smelted and refined in Zambia by a 
third party. ZCCM-IH exercised its right to acquire up to 20% 
interest in the mining operation, of which 5% was free-carried 
interest. The joint venture of African Rainbow Minerals Ltd. 

of South Africa and Vale S.A. of Brazil held the remaining 

80% interest in the Lubambe copper mine (African Rainbow 
Minerals Ltd., 2012, p. 12; 2013, p. 70). 

Four direct (or indirect) subsidiaries of CNMC operated 
copper facilities in Zambia, including Chambishi Copper, 
CNMC Luanshya Copper Mines PLC, NFC Africa Mining 
plc, and Sino-Metals Leach Zambia Ltd. In 2012, NFC 
Africa produced 26,178 t of copper in concentrate from the 
Chambishi Main and the Chambishi West Mines and started 
the development of the southeast Chambishi ore body. 

The southeast ore body project was designed to produce 
62,600 t/yr of copper in concentrate. CNMC Luanshya, which 
commissioned the Mulyashi open pit copper mine and the 
agitation-leach facility of the Mulyashi leach plant in 2012, 
produced 10,383 t of copper cathode by yearend. The company 
started loading ore on the Mulyashi heap-leach pads; initial 
production from the heap leach facility was expected to 

begin in 2013. The agitation-leach and heap-leach facilities 
were designed to produce 40,000 t/yr of copper cathode at 

full capacity. At the Baluba Center Mine, CNMC Luanshya 
produced 17,485 t of copper in concentrate [ZCCM Investments 
Holding Plc, 2012, p. 15; China Nonferrous Metal Mining 
(Group) Corporation Ltd., 2013]. 

In 2012, Chambishi Copper completed a slag flotation 
project to recover copper from slag and continued the phase 2 
expansion of the Chambishi copper smelter, which would 
increase the smelter’s capacity to 250,000 t/yr of copper 
anode. Chambishi Copper produced 175,280 t of anode (blister 
copper) in 2012. Sister-company Sino-Metals Leach Zambia 
Ltd. produced 5,206 t of copper cathode at the Chambishi leach 
plant in 2012. Sino-Metals Leach’s Chambishi processing 
plant produced 986 t of copper in concentrate in 2012 [China 
Nonferrous Metal Mining (Group) Corporation Ltd., 2013]. 

Kansanshi Mining plc, which was a subsidiary of First 
Quantum Minerals Ltd. of Canada, mined 30.4 million metric 
tons (Mt) of ore and milled 9.25 Mt of sulfide ore, 8.56 Mt 
of mixed ore, and 6.2 Mt of oxide ore in 2012 compared with 
milling about 8.86 Mt of sulfide ore, about 8.38 Mt of mixed 
ore, and 6.07 Mt of oxide ore in 2011. The Kansanshi solvent 
extraction-electrowinning plant produced 169,202 t of cathode, 
of which about 57% was recovered from ore produced by First 
Quantum. The output from the Kansanshi facility in 2012 also 
included 92,149 t of copper contained in concentrate compared 
with 230,295 t of copper contained in concentrate in 2011 (First 
Quantum Minerals Ltd., 2013, p. 41). 

The increase in sulfide ore was attributed to ongoing pit 
development. Although the mixed ore processing circuit was 
reconfigured in 2012 to a processing capacity of 6.5 Mt/yr, 
mixed ore throughput exceeded capacity owing to optimization 
of the processing circuit and improved plant utilization. The 
capacity of the Kansanshi oxide ore processing circuit was 
expanded to 7.2 Mt/yr from 6.1 Mt/yr (First Quantum Minerals 
Ltd., 2013, p. 27-28). 
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In 2012, First Quantum continued work on the project to 
expand the Kansanshi facility’s total copper production capacity 
to 400,000 t/yr by 2015. The increase in total copper output 
would include both copper cathode and copper in concentrate. 
First Quantum also continued exploration drilling programs at 
Kansanshi and an infill drilling program at the Sentinel project 
(First Quantum Minerals Ltd., 201 2a, p. 9). 

In 2012, Konkola Copper Mines plc (KCM) produced 
209,000 t of copper cathode compared with 201,000 t in 2011. 
Of KCM’s total cathode output, about 76% was derived from 
copper ore produced by the company. Toll smelting decreased 
owing to the restricted availability of appropriate third party 
concentrate. KCM commissioned the Nchanga East Mill I 
concentrator in January and, later in 2012, the 3-Mt/yr-capacity 
Nchanga West II concentrator’s flotation circuit. Work 
continued on the Nchanga West concentrator’s mill and on the 
Konkola Deep Mine project, where the initial hoisting of ore 
was expected to begin in mid-2013 (Konkola Copper Mines 
plc, 2012; Vedanta Resources plc, 2012a, p. 3; 2012b, p. 4; 
2013, p. 5-6). 

Lumwana Mining Company Ltd., which was owned by 
Barrick Gold Corp. of Canada, operated the Lumwana copper 
mine. In 2012, Lumwana Mining completed an exploration 
and infill drill program, which included 237,277 meters (m) of 
diamond drilling and 49,029 m of reverse-circulation drilling, 
and prepared a new life-of-mine plan for the mine. The new 
plan resulted in the determination that development of the newly 
documented mineralization at Lumwana would be uneconomic 
with Barrick’s expected operating costs and 2012—13 
market prices for copper, owing to the increased amount of 
waste stripping that would be required to reach the deposit. 
Subsequently, Barrick took an after-tax asset impairment charge 
of $3.0 billion and wrote off $800,000 million from the copper 
business unit’s goodwill. Much of the new mineralization, 
however, would become economic with higher international 
copper prices (Barrick Gold Corp., 2013, p. 75-76). 

In 2012, Lumwana Mining started production from the 
Chimiwungo open pit, which accounted for about 25% of the 
20.8 Mt of ore that was milled and processed at the Lumwana 
Mine, to produce about 81,200 t of copper contained in 
concentrate; the remainder of the ore mined from the Lumwana 
Mine came from the Malundwe pit. The ore contained cobalt, 
copper, gold, and uranium mineralization. Uranium in the 
copper concentrate was controlled by blending the ore and by 
ore grade control, so that the copper concentrate sold to smelters 
complied with agreed-to content limits. The Chimiwungo pit 
was scheduled to provide about 66% of the mill feed in 2013 
(Barrick Gold Corp., 2013, p. 75, 77). 

The Mkushi Copper Joint Venture Ltd. was owned by the joint 
venture of Seringa Mining Ltd. (51% equity interest), which 
was a Subsidiary of Zambia Mining Ltd. of the British Virgin 
Islands, and Katanga Resources Ltd. (49% interest), which was 
a subsidiary of Elephant Copper Ltd. The Ratel Group of the 
British Virgin Islands owned Zambia Mining. Elephant Copper 
acquired Katanga Resources from African Eagle Resources ple 
of the United Kingdom in December. In 2012, copper ore was 
loaded on a small heap-leach pad at the Mkushi copper project 
and a sulfuric acid leach was started. Precipitation of copper 
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rom the heap-leach solution was expected to begin in mid-2013 

RTG Mining Inc., 2013, p. 2-3). 

In 2012, Mopani Copper Mines plc produced 99,000 t of 
sopper (which included blister copper and copper contained in 
soncentrate) and about 100 t of cobalt (contained in concentrate 
ind hydroxide) compared with 101,400 t of copper and about 
500 t of cobalt in 2011. Mopani also produced 88,100 t of blister 
topper and about 200 t of cobalt in hydroxide from ore obtained 
from other companies and traders in 2012. The reduction in 
cobalt was attributed to the suspension of operations at the 
Nkana cobalt plant, which was placed on care-and-maintenance 
status in July owing to the lack of suitable feed and decreased 
world cobalt prices (Glencore International plc, 2013, p. 4, 9, 

14; Wangwe, 2013). 

| In 2012, sinking of the 7-m-diameter 1,277-m-deep 

Synclinorium shaft started at the Nkana Mine. Shaft completion 

and initial hoisting of ore from the Nkana Synclinorium deposit 

was expected to begin by mid-2015. Mopani continued the 
refurbishment of the Mufulira smelter, which would reduce 

he smelter’s emissions significantly. More than 97% of the 

smelter’s sulfur dioxide emissions was expected to be captured 

after the renovation compared with about 50% of the smelter’s 
sulfur dioxide emissions prior to the investment. The smelter 

jehabilitation was scheduled to be completed by late 2013 

yHouse of Commons, 2012; Glencore International plc, 2013, 

9.4; Murray & Roberts Cementation Zambia Ltd., 2013). 

, Anumber of cobalt and copper development and exploration 

projects in Zambia were ongoing. In 2012, Blackthorn 

‘Resources Ltd. of Australia completed a scoping study of the 

jlevelopment of the Kitumba prospect as an open pit mine. 

Blackthorn also completed a drill program of about 14,000 m at 

she Mumbwa project, which included 19 holes at the Kitumba 
tospect and 3 holes at the Kakozhi prospect (Blackthorn 

Resources Ltd., 2013a, p. 5; 2013b, p. 6). 

, Caledonia Mining Corp. of Canada completed a 20-hole 
10, 903-m diamond drill program on the Nama cobalt and copper 
‘prospect. In 2012, Caledonia announced that it had reached an 
Agreement with the Zambian Mines Development Department 
{0 start cobalt mining at Nama, to submit a feasibility study and 

Pptogram of operations for copper production, and to submit an 
updated estimate of the Nama project’s copper-sulfide mineral 

“eserves and resources by June 30, 2013. Caledonia planned 
{o mine and mill about 30,000 metric tons per month of ore 
italy, and to produce a cobalt oxide concentrate. Caledonia 
‘also agreed to begin copper production in early 2015 (Caledonia 
‘Mining Corp., 2013, p. 18-19). 

In June, Chrysalis Resources Ltd. completed the acquisition 
“of 100% equity interest in Zambia Copper Proprietary Ltd. and 
99.9% equity interest in Sedgwick Resource Ltd., which was a 
subsidiary of Zambia Copper. Sedgwick held exploration rights 
"to the Kabwima North and South copper projects and the Shikila 

copper project in northern Zambia, and the Bulala Hills and the 
* Mwongo copper projects in central Zambia. 

* First Quantum released a mineral resource estimate of 

11,027 Mt of ore at a grade of 0.51% copper for the Sentinel 

* project, Kalumblia Minerals Ltd., which was a subsidiary of 
fits Quantum, continued construction of the $2 billion Sentinel 

Mine, which was expected to be completed in 2014. The 
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Sentinel] Mine was designed to mill and process 55 Mt/yr of ore 
(First Quantum Minerals Ltd., 2013, p. 32-33). 

Mwombezhi Resources Ltd. of Zambia, in which Argonaut 
Resources NL of Australia’s subsidiary Lumwana West 
Resources Ltd. was earning interest, continued to explore for 
copper in Northwestern Province. Mwombezhi completed 
a 9-hole 2,100-m drilling program on the Nyungu Central 
prospect, a 4-hole 10-m drill program on the Nyungu North and 
Far North prospects, and a 10-hole 1,728-m drill program on the 
Nyungu South prospect (Argonaut Resources NL, 2013, p. 2-3). 

Zambezi Resources Ltd. of Bermuda announced an updated 
mineral resource estimate (indicated and inferred) of 46 Mt of 
ore with a grade of 0.67% copper (0.3% Cu cutoff grade) for 
the Kangaluwi project, which included the Chisawa, the Kalulu, 
and the Kangaluwi copper prospects. In September, however, 
the Zambia Environmental Management Agency rejected the 
environmental impact study for the Kangaluwi project that 
was submitted by Mwembeshi Resources Ltd., which was a 
subsidiary of Zambezi Resources, owing to the project’s location 
in Lower Zambezi National Park. Zambezi Resources appealed 
the decision (Zambezi Resources Ltd., 2013a, p. 7-8; 2013b). 

Other copper sector activity included that of First Quantum, 
which formed a joint venture with Mimosa Resources Ltd. 
of Zambia to develop the Fishtie copper project. In 2012, the 
acquisition of Metorex Ltd. of South Africa, which operated 
the underground Chibuluma copper mine, by the Jinchuan 
Group Ltd. of China was completed, and Glencore International 
completed the acquisition of Sable Zinc Kabwe Ltd. from 
Metorex Ltd. Sable operated a copper leach and electrowinning 
plant at Kabwe. Mukuba Resources Ltd. of Canada terminated 
its option to acquire 85% interest in the Nyimba copper project 
from Lukusashi Mining Ltd. of Zambia. 

Gold.—Gold recovery by Kansanshi Mining from the residue 
of the high-pressure leach circuit had increased in recent years. 
New gravity concentrators were installed in 2010. The output 
from the Kansanshi facility included about 4,200 kilograms (kg) 
of gold in 2012 compared with about 3,500 kg of gold in 2011 
(First Quantum Minerals Ltd., 2013, p. 41). 

On the Luiri Hill gold project, Luiri Gold Ltd. of Australia 
completed a scoping study for the development of the Dunrobin 
prospect and started a scoping study for the development of the 
Matala prospect. Luiri Gold also announced an initial measured 
resource estimate for the Dunrobin prospect of 978,000 t of ore 
at a grade of 2.6 grams per metric ton (g/t) gold and indicated 
and inferred resources of 1.8 Mt of ore at a grade of 1.9 g/t gold 
(1 g/t cutoff grade) (Luiri Gold Ltd., 2012a, b). 

Lead and Zinc.—Enviro Processing Ltd. and Enviro Props 
Ltd., which were Zambian subsidiaries of Berkeley Mineral 
Resources Plc of the United Kingdom, acquired the Kabwe 
area surface and underground assets of Alberg Mining and 
Mineral Exploration Ltd. and Silverlining Ltd. The Kabwe area 
surface assets included a 2.6-Mt central leachplant stockpile, 
which was estimated to contain 8.81% lead and 3.88% zinc; a 
573,000-t washplant stockpile, which was estimated to contain 
10.66% zinc and 7.21% lead; Imperial smelter slag and Waelz 
furnace slag stockpiles; and pyrite tailings. In 2012, Berkeley 
and Yunnan Xiangyun Feilong Nonferrous Metal Co. of China 
signed a memorandum of agreement to form a joint venture 


to recover lead and zinc from the Kabwe stockpiles (Berkeley 
Mineral Resources Plc, 2013). 

Manganese.—Manganese ore was produced primarily by 
small-scale operations near Mansa in Luapula Province and 
Mkushi in Central Province. Kaboko Mining Ltd. continued 
exploration at the Emmanuel project, which included the 
Brunelli prospect, the Chowa Mine prospect, and the Kapumba 
prospect; the Kanona project; and the Northern Manganese 
project (formerly the Peco project) near Mansa. Zamanco 
Minerals Ltd. of Australia (formerly Atticus Resources Ltd.) 
completed the acquisition of Zamanco Holdings Ltd. of 
Mauritius, which held interest in two Zambian companies— 
Zamanco Minerals Ltd. (100% equity interest) and Zamanone 
Mining Ltd. (75% interest). In 2012, Zamanco continued work 
on the Serenje manganese project. 

Nickel.—First Quantum continued exploration of the Trident 
project, which included the Enterprise nickel sulfide prospect 
and the Sentinel copper prospect. In 2012, First Quantum 
completed drilling of about 110,000 m in an ongoing drill 
program. First Quantum planned to develop a 4-Mt/yr-capacity 
ore processing facility at the Sentinel copper plant to process 
nickel ore from the Enterprise Mine, which initially was 
expected to produce 38,000 t/yr of nickel in concentrate. The 
nickel processing plant also was designed to be able to switch to 
processing copper ore from the Sentinel Mine (First Quantum 
Minerals Ltd., 2012b; 2013, p. 33). 


Industrial Minerals 


Gemstones.—Kagem Mining Ltd., which was a joint 
venture of Hagura Mining Ltd. (75%) and the Government of 
Zambia (25%), operated the Kagem open pit emerald mine, 
and continued an underground emerald trial mining program. 
Gemfields PLC of the United Kingdom, which owned Hagura, 
reported that Kagem began a bulk sampling program in 2012 in 
the Fibolele exploration area (Gemfields PLC, 2013). 

Rare Earths.—In 2012, Southern Crown Resources Ltd. of 
Australia divested its interest in Rare Earth International (REI), 
which it had acquired in 2011, owing in part to land-tenure 
uncertainties that resulted from the discovery in 2011 that a 
portion of the Nkombwa project license also had been awarded 
to another party. The suspension of the issuance of new mining 
and prospecting licenses by the Government affected the 
speedy clarification of the license issue. Galileo Resources 
Plc of the United Kingdom subsequently secured an option to 
acquire REI’s interest in the joint-venture project to explore 
the Nkombwa Hill carbonatite for rare earths with Fisherman 
Mining Ltd., which was a subsidiary of African Consolidated 
Resources plc of the United Kingdom. In 2012, Galileo funded 
a sampling program on the project (Southern Crown Resources 
Ltd., 2012, p. 2-3; Galileo Resources Plc., 2013a; 2013b, p. 5). 

Sulfur.—tIn 2012, Chambishi Copper continued the phase 2 
expansion of the Chambishi copper smelter, which would 
increase the smelter’s sulfuric acid production capacity by 
600,000 t/yr. Also in 2012, Outotec Oyj of Finland was 
contracted by Kansanshi Mining to build a gas-cleaning 
system to process smelter off-gases and to build an associated 
1-Mt/yr-capacity sulfuric acid plant. The facilities were to be 
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located at Kansanshi Mining’s new copper smelter at Solwezi 
[Outotec Oyj, 2012; China Nonferrous Metal Mining (Group) 
Corporation Ltd., 2013; First Quantum Minerals Ltd., 2013, 
p. 32]. 


Mineral Fuels and Related Materials 


Coal.—Maamba Collieries Ltd., which was owned by a 
consortium of Nava Bharat Proprietary Ltd. of Singapore (which 
was a Subsidiary of Nava Bharat Ventures Ltd. of India) and 
ZCCM-IH, started to sell coal in 2012 and was stockpiling 
low-grade coal for an onsite coal-fired powerplant, which was 
under construction. Rehabilitation of Maamba’s facilities began 
in 2010. 

In August, the death of the mine manager of Collum Coal 
Mining Industries Ltd. during an employee riot resulted in the 
suspension of operations at the Kandabwe Mine. The miners 
allegedly were protesting the failure of the mine to implement 
Zambia’s new minimum wage law (Dixon, 2012). 

Uranium.—Denison Mines Zambia Ltd., which was a 
subsidiary of Denison Mines Corp. of Canada, completed a 
137-hole 18,160-m drill program on the Mutanga project, which 
included the Dibwe North, the Dibwe-Mutanga corridor, and 
the Mutanga East deposits. Denison also announced an updated 
resource estimate for the Dibwe East prospect. The inferred 
mineral resource estimate of the Mutanga project (which 
included the Dibwe, the Dibwe East, the Mutanga, the Mutanga 
East, the Mutanga extension, and the Mutanga West deposits) 
was increased to 68.5 Mt of ore at a grade of 279 parts per 
million uranium oxide equivalent (eU,O,). The Mutanga project 
also had measured and indicated mineral resources of 10.3 Mt 
of ore at a grade of 345 parts per million eU,O, (Denison Mines 
Corp., 2012; 2013, p. 11). 


Outlook 


Historically, Zambia’s mineral industry has been dominated 
by the copper sector, although Zambia has many deposits and 
occurrences of other metals and industrial minerals, such as 
barite, feldspar, graphite, iron ore, kaolin, lead, silica sand, 
talc, and zinc. Landlocked Zambia faces several internal and 
external obstacles to successful diversification of its mineral 
production, which includes the availability of electrical energy 
and fuel supplies, cyclical world commodity prices, and high 
transportation costs. 
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TABLE I 


ZAMBIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 
METALS 
Cobalt: 
Mine output, Co content 7,000 4,900 6,200 ‘ 5,400 " 5,300 
Metal, Co content’ 4,049 1,506 5,026 ‘ 5,746 ' 5,665 
Copper: 
Mine output, Cu content: 
By concentration or cementation 372,000 557,000 540,000 $24,000 515,000 
Leaching, electrowon 162,000 141,000 146,000 144,000 175,000 
Total 534,000 698,000 686,000 668,000 690,000 
Metal, smelter, primary, includes low-grade electrowon 232,000 334,000 490,000 511,000 515,000 
Refinery, primary: 
Electrowon 175,000 145,000 160,000 146,000 190,000 
Other 240,000 269,000 370,000 370,000 340,000 
Total 415,000 414,000 530,000 516,000 530,000 
Gold kilograms 1,930 3,300 ‘ 3,600 * 3,800 ‘ 4,500 
Iron and steel, crude steel -- 10,000 40,000 50,000 50,000 
Lead, metal, secondary 1,000 1,000 1,000 1,000 1,000 
Manganese: 
Gross weight 55,000 40,000 120,000 120,000 120,000 
Mn content 17,000 13,000 40,000 40,000 40,000 
Nickel, Ni content of concentrates 750 280 2,482 ne 2,724 i ” 
Silver kilograms 4,000 6,000 6,500 6,500 6,400 
INDUSTRIAL MINERALS 
Cement 560,000 880,000 1,126,728 * 1,200,000 1,200,000 
Clays: 
Brick 3,000 3,000 3,100 3,100 3,100 
Building, not further specified 30,000 30,000 31,000 31,000 31,000 
China and ball 200 200 200 200 200 
Gemstones: 
Amethyst kilograms 900,000 ‘ 1,400,000 ‘ 1,300,000 ‘ 1,000,000 ‘ 1,050,000 
Bery! million carats 12° 6' 13° 7' 10 
Emerald do. 16° 11‘ 20° 14° " 
Tourmaline kilograms 15,000 ‘ 21,000 ‘ 20,000 ‘ 20,000 ‘ 21,000 
Lime, calcined thousand metric tons 135 130 140 50° 200 
Limestone: 
For cement and lime do. 1,300 2,000 2,500 2,400 ' 2,600 
Crushed aggregate do. 700 750 800 1,000 1,000 
Sand and gravel, construction do. 300 320 350 360 360 
Sulfur: 
Gross weight: 
Pyrite concentrate 290,000 100,000 -- - = 
Sulfuric acid® 40,000 600,000 990,000 800,000 950,000 
Sulfur content: 
Pyrite concentrate (42% S) 123,000 42,000 - -- * 
Sulfuric acid (32.6% S) ee es 13,000 200,000 i — 300,000 240,000 310,000 
Total, S content 140,000 240,000 300,000 240,000 310,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous 7 220,000 200,000 200,000 220,000 200,004 
Petroleum, refinery products ___ thousand 42-gallon barrels 3,500 10,000 ' 5,000 ° 5,000"  _ 6,0" 


‘Revised. do. Ditto. -- Zero. 

‘Estimated data are rounded to no more than three significant digits; may not add to totals shown. 

*Table includes data available through July 26, 2013. 

>In addition to the commodities listed, bismuth, palladium, platinum, and selenium may be produced, but information is inadequate to estimate output. 
‘Reported figure. 

Terms used are as defined by the International Copper Study Group. 

°From the Chambishi and the Nkana acid recovery plants. 
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TABLE 2 


ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 


Commodity and major equity owners Location of main facilities Annual capacity 
Bismuth Chambishi Copper Smelting Company, Ltd. [China Chambishi copper smelter NA. 
a Nonferrous Metal Mining (Group) Company Ltd., 60%, 
‘4 and Yunnan Copper Industry (Group) Co. Ltd., 40%] 
Cement Lafarge Cement Zambia plc (Pan African Cement Ltd.,' Chilanga II plant, about 15 kilometers 830,000. 
7 50%, and Financiere Lafarge S.A.,' 34%) south of Lusaka 
v2 Do. do. Ndola plant 450,000. 
Do. do. Chilanga I plant, about 15 kilometers 200,000. 
+ south of Lusaka 
i Do. Scirocco Enterprises Ltd. About 18 kilometers southwest of Lusaka 100,000. 
= Do. Zambezi Portland Cement Ltd. Ndola 330,000. 
., Coal, bituminous Maamba Collieries Ltd. (Nava Bharat consortium, 65%, 350 kilometers south of Lusaka in 360,000. 
a and Zambia Consolidated Copper Mines Investments the Kanzie and the [zuma Basins 
rT Holdings Pic, 35%) 
r Do. Collum Coal Mining Industries Ltd. Kandabwe Mine,” near Sinazongwe 240,000. 
, Copper and cobalt: 
r Ore and concentrate Joint venture of African Rainbow Minerals Ltd., 40%, Lubambe Copper Mine 2,500,000 ore, which 
Vale S.A., 40%, and Zambia Consolidated Copper yields about 45,000 
y Mines Investments Holdings Ple (ZCCM-IH), 20% copper in concentrate. 
* Do. Albidon Ltd. Munali nickel mine,” about 1,200,000 ore, which 
a 60 kilometers south of Lusaka yields about 1,700 
‘ copper and 500 cobalt 
coproduct. 
1 Do. Chibuluma Mines plc [Metorex Ltd.,’ 85%, and Zambia — Chibuluma South Mine, about 600,000 ore, which 
) Consolidated Copper Mines Investments Holdings Plc 12 kilometers west of Kitwe yields about 18,000 
, (ZCCM-IH), 15%] copper in concentrate. 
: Do. CNMC Luanshya Copper Mines PLC. (NFC Africa Baluba Center underground mine 1,500,000 ore. 
\ Mining plc, 100%) - 
"Do. do. Mulyashi North Mine 4,500,000 ore. 
( Do. Kansanshi Mining plc [Kansanshi Holdings Ltd.,* 79.4%, Kansanshi Mine, north of Solwezi 12,000,000 sulfide ore, 
and Zambia Consolidated Copper Mines Investments 7,200,000 oxide ore, 
: Holdings Pic (ZCCM-IH), 20.6%] 6,500,000 mixed ore. 
f Do. Konkola Copper Mines plc (KCM) [Vedanta Resources Chingola open pit A and Nchanga 4,500,000 ore. 
: plc., 79.4%, and Zambia Consolidated Copper open pit, Chingola 
| os Mines Investments Holdings Pic (ZCCM-IH), 20.6%] 
i Do. do. Nehanga underground mine, Chingola 2,800,000 ore. 
: Do. = do. aaa Konkola Mine, Chililabombwe 2,400,000 ore. 
; Do. do. Fitwaola open pit, Chingola NA. 
Do. do. Reprocessing material from the TD3a, NA. 
the TD3b, the TDS, and the TD7 
tailings dams, Chingola 
Do. Lumwana Mining Company Ltd. (Barrick Gold Corp., Lumwana Mine (Chimiwungo and 21,000,000 ore. 
“A 100%) Malundwe pits) 
Do. Mkushi Copper Joint Venture Ltd. (Seringa Mining Mkushi heap leach NA. 
| Ltd., 51%, and Katanga Resources Ltd., 49%) ees 
. Do. Mopani Copper Mines plc [Carlisa Investments Corp.,” Nkana Mine, includes the Central, the 5,500,000 ore. 
90%, and Zambia Consolidated Copper Mines Mindola North, the Mindola 
: Investments Holdings Ple (ZCCM-IH), 10%] Sub-Vertical, and the South Ore Body 
shafts for underground operations, 
and the Area A, the Area E, and the 
ae. Mindola open pits 
Do. | do. MufuliraMine = _ 2,500,000 ore. 
Do. NFC Africa Mining plc [China Nonferrous Metal Chambishi Main Mine 2,145,000 ore, which 
: Mining (Group) Company Ltd., 85%, and Zambia yields about 50,000 
Consolidated Copper Mines Investments Holdings copper in concentrate. 
eke. Pic (ZCCM-IH), 15%) | a 
___Do. do. Chambishi West Mine 990,000 ore. 
See footnotes at end of table. 
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TABLE 2—Continued 
ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 


Chambishi Metals plc [Eurasian Natural Resources 
Corporation PLC (ENRC), 90%, and Zambia 
Consolidated Copper Mines Investments Holdings 
Plc (ZCCM-IH), 10%] 

Chambishi Copper Smelter Company, Ltd. [China 
Nonferrous Metal Mining (Group) Company Ltd., 60%, 

and Yunnan Copper Industry (Group) Co. Ltd., 40%] 

CNMC Luanshya Copper Mines PLC. (NFC Africa 

Mining plc, 100%) 


Location of main facilities 


Chambishi cobalt plant 


Chambishi copper smelter 


Mulyashi leach plant 


First Quantum Mining and Operations Ltd. (First 
Quantum Minerals Ltd., 100%) 

Kansanshi Mining plc [Kansanshi Holdings Ltd.,* 79.4%, 
and Zambia Consolidated Copper Mines Investments 
Holdings Plc (ZCCM-IH), 20.6%] 

Konkola Copper Mines plc [Vedanta Resources Finance 
Ltd., 79.4%, and Zambia Consolidated Copper Mines 
Investments Holdings Plc (ZCCM-IH), 20.6%] 
do. 


Bwana Mkubwa solvent 
extraction-electrowinning plant 
Kansanshi high-pressure leach and 

solvent extraction-electrowinning 
plant 
Tailings leach plant at Chingola 


Nchanga copper smelter, Chingola 


Annual capacity 


27,000 copper cathode, 
3,400 cobalt metal. 


150,000 copper anode 
(blister copper). 


40,000 copper cathode. 


52,000 copper cathode. 


250,000 copper cathode. 


80,000 copper cathode. 


311,000 copper anode 
(blister copper), 3,000 


copper-cobalt alloy. 


Do. do. Nkana copper refinery, Kitwe 300,000 copper cathode. 
Do. Mopani Copper Mines plc [Carlisa Investments Corp.,” Mufulira West heap-leach facility NA. 
90%, and Zambia Consolidated Copper Mines 
Investments Holdings Ple (ZCCM-IH), 10%] a 
Do. do. Mufulira (ISASMELT) smelter 200,000 copper anode. 
Do. do. Mufulira refinery 275,000 copper cathode. 
__ Do. do. Nkana solvent extraction plant 15,000 copper cathode. 
Do. _ do. ; Nkana cobalt plant’ 2,800 cobalt metal. 
Do. Sable Zinc Kabwe Ltd. (Glencore Intemational plc, 100%) Sable copper leach and 14,000 copper cathode, 
_electrowinning plant at Kabwe 600 cobalt carbonate. 
Do. Sino-Metals Leach Zambia Ltd. [China Nonferrous Chambishi 8,000 copper cathode. 
Metals Mining (Group) Company Ltd., Sino-Africa 
Mining Investments Ltd., NFC Africa Mining 
Sd es. plc, and China Hainan Construction Co. Ltd.] 
Gemstones: —_ 
Amethyst Gemfields PLC and Zambia Consolidated Copper Kariba Mine, Mapatizya area, 800. 
Mines Investments Holdings Ple(ZCCM-IH) ——=—=—~—_—sKolomo District, Southern Province 
Beryl and kilograms Kagem Mining Ltd. (Hagura Mining Ltd., 75%, Kagem Mine, Ndola District, 6,600. 
___ emerald and Government of Zambia, 25%) Copperbelt Province 
Tourmaline carats Artisanal miners | oe Various locations NA. 
Gold, Au content kilograms Kansanshi Mining plc {Kansanshi Holdings Ltd.,? 79.4%, Kansanshi Mine 3,200. 
of ore and Zambia Consolidated Copper Mines Investments 
Holdings Pic (ZCCM-IH), 20.6%] 
Iron and steel, crude steel Universal Mining and Chemical Industries Ltd. (Trade Kafue 100,000. _ 
Kings Group) . _ 
Lead, metal, secondary = —_—s—Pagrik ZambiaLtd. | Lusaka 1,000. - 
Lime, quicklime Ndola Lime Company Ltd. [Zambia Ndola 300,000.° 
Consolidated Copper Mines Investment 
oe eee 7 __ Holdings Plc (ZCCM-I1H), 100%] De Beene oe 
Manganese Primarily small-scale miners Mansa area, Luapula Province and 120.000. 
ee Oo 7 SS ____ Mkushi area, Central Province 
Nickel, Ni content of ore Albidon Zambia Ltd. (Albidon Ltd., 100%) Munali Mine,” about 60 kilometers 10,500. 
ee - Ce | eu ls ae ; 4 south of Lusaka 
Petroleum, refined 42-gallon Indeni Petroleum Refinery Ltd. (Government, 100%) Indeni refinery at Ndola 10,000,000. - 
barrels 


See footnotes at end of table. 
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TABLE 2—Continued 
ZAMBIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


a 


Major operating companies 


i Commodity and major equity owners Location of main facilities 
Sulfur: 
‘k Pyrite ore, gross weight Konkola Copper Mines plc [Vedanta Resources Finance | Nampundwe Mine,” 48 kilometers 


s Ltd., 79.4%, and Zambia Consolidated Copper Mines west of Lusaka 


Investments Holdings Plc (ZCCM-IH), 20.6%] 


_ Sulfuric acid do. Nchanga acid plant 

"Do. First Quantum Minerals Ltd. Bwana Mkubwa acid plant, near Ndola 
#Do., do. Ditto. NA Not available. 

__'Subsidiary of Lafarge S.A. 


“1’Operations suspended. Facility on care-and-maintenance status. 

_Metorex Ltd. is a subsidiary of Jinchuan Group Ltd. 

“Mcubsidiary of First Quantum Minerals Ltd. 

_Carlisa Investments Corp. is a joint venture of Glencore International plc, 81.2%, and First Quantum Minerals Ltd., 18.8%. 
“Plant has the capacity to produce up to 5,000 metric tons of hydrated lime (slaked) from quicklime. 
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Annual capacity 


300,000. 


675,000. 
350,000. 


ates Google 


THE MINERAL INDUSTRY OF ZIMBABWE 
By Philip M. Mobbs 


As estimated by the International Monetary Fund, 
“imbabwe’s real gross domestic product (GDP) increased by 
nestimated 4.4% in 2012 compared with that of 2011. The 
iominal GDP was estimated to be $9.8 billion. Zimbabwe’s 
liverse mineral output included about 9% of the world’s 
liamond production (by volume), an estimated 6% of the 
vorld’s platinum production, and about 4% of the world’s 
alladium output (International Monetary Fund, 2013, p. 25; 
cmberley Process Certification Scheme, 2013; Loferski, 2013). 

The Ministry of Mines and Mining Development manages 
he mineral sector in accordance with the Mines and Minerals 
\ct (chapter 21:05); the Mining (General) Regulations, 1977; 
ind their amendments. Mining operations also are regulated 
y sections of the Environmental Management Act of 2002 
chapter 20:27) and its 2007 amendment, the Explosive 
\ct, the Forest Act, the Parks and Wildlife Act, the Public 
Tealth Act, and the Suppression of Money Laundering Act. 
(he Ministry of Youth Development, Indigenisation and 
impowerment monitors mineral operations for compliance 
vith the Indigenisation and Economic Empowerment Act 
Chapter 14:33) of 2007, the Indigenisation and Economic 
mpowerment (General) Regulations (Statutory Instrument 21 
f 2010), and General Notice 114 of 2011—Indigenisation and 
sconomic Empowerment (General) Regulations, 2011. With 
Statutory Instrument 11 of 2012, the Ministry of Mines and 
Mining Development significantly increased fees associated 
vith mineral exploration and mining. The fees were listed in 
he Mining (General) (Amendment) Regulations, 2012 (no. 16). 
The annual ground rent due to the Government was increased to 
53,000 per hectare for diamond claims; to $1,000 per hectare for 
dlatinum claims compared with $10 per hectare in 2011; to $500 
2 ordinary block for chrome; and to $100 per hectare for coal, 
oalbed methane, and nuclear-energy source material (Ministry 
ofMines and Mining Development, 2012). 


Minerals in the National Economy 


Of the approximately 30 minerals and mineral-based 
Commodities produced in Zimbabwe, diamond, gold, and 
Platinum-group metals (PGMs) were the most economically 
Significant. In accordance with the Minerals Marketing Corp. of 
Zimbabwe Act [as modified by the Minerals Marketing Corp. 
‘xemption) Regulations, 1983, and the Precious Stones Trade 

“t, 1978}, state-owned Minerals Marketing Corp. of Zimbabwe 

"MCZ) Officially marketed much of the mineral production of 

oe Notable official exceptions were gold and PGMs. 

: shed to Fidelity Printers & Refiners (Private) Ltd., 
sa Subsidiary of the Reserve Bank of Zimbabwe (RBZ), 
ae ‘Monetary policy statement of February 2, 2009, 
sold. a *rganizations that hold appropriate permits to export 
and ac Companies that produced PGM concentrates 
“I matte in Zimbabwe directly shipped the PGM 


Concen ; Pc ae . 
‘rates and matte to processing facilities in South Africa. 
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Mining royalties are based on the value of minerals or 
mineral-bearing products that are shipped from the mine site. 
Royalties are payable to the Zimbabwe Revenue Authority, and 
new rates were instituted on January 1, 2012. The royalty rate 
for diamond is 15%; for platinum and precious stones other than 
diamond, 10%; for gold, 7%; for other precious metals, 4%; for 
base metals, coalbed methane, and industrial minerals, 2%; and 
for coal, 1% (Zimbabwe Revenue Authority, undated). 


Production 


In 2012, production of diamond and gold and the estimated 
production of cement, coal, coke, lithium minerals, PGMs, and 
silver increased notably compared with that of 2011. Production 
volumes of chromite, granite, and nickel ore and the estimated 
production volumes of refined copper, graphite, refined 
nickel, and phosphate rock were estimated to have decreased 
significantly in 2012 compared with those of 2011 (table 1). 


Structure of the Mineral Industry 


Domestic and international investment companies, domestic 
and international mining companies, Government-owned 
companies, mining cooperatives, multinational cement 
companies, and small-scale miners managed mineral 
operations in Zimbabwe. With some exceptions, ownership of 
mineral operations in Zimbabwe by domestic or international 
nonindigenous corporations or people was limited by statute. 
State-owned companies involved in the mineral sector included 
MMCZ, Zimbabwe Mining Development Corp. (ZMDC), and 
subsidiaries of state-owned Industrial Development Corporation 
of Zimbabwe Ltd., which produced industrial minerals and 
mineral-based commodities (table 2). 


Commodity Review 


Metals 


Chromium and Ferroalloys.—In 2011, the Government 
reinstated its ban on the export of chromite ore, including 
briquets and concentrate. The ban was instituted to encourage 
the construction of new smelters, which would allow Zimbabwe 
to export value-added ferrochrome instead of chromite ore; 
however, owing to low international ferrochrome demand, 
operations at most of the existing smelters in Zimbabwe 
were suspended in 2012. The ban, which effectively resulted 
in lower domestic prices for chromite, adversely affected 
small-scale chrome miners, many of which suspended mining 
operations. Others, such as Dakota Mining (Private) Ltd., filed 
for bankruptcy. Zimbabwe Alloys Ltd. (Zim Alloys) reportedly 
stopped mining in early 2012, and in September, Zimbabwe 
Mining and Smelting Co. (Private) Ltd. (Zimasco) suspended 
purchases of some chromite ore from small-scale miners 
(Herald, The, 2012b, c; Metal Bulletin, 2012c). 
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The Government announced in June that the ban would again 
be lifted temporarily. Discussions on measures to replace the 
ban, such as new taxes to discourage exports and the installation 
of truck weigh stations at Chikalawala and Nyamapanda, 
continued at yearend (Nkala, 2012; Herald, The, 2013). 

Foreign companies were investing in the ferroalloys sector in 
2012. Afrochine Smelting (Private) Ltd., which was a subsidiary 
of the Tsingshan Group of China, began to build two smelters 
with a total capacity of 40,000 t/yr of ferrochrome, and proposed 
to build an additional four smelters. POSCO of the Republic of 
Korea signed an agreement with Anchor Holdings (Private) Ltd. 
of Zimbabwe and Gurta AG of Switzerland to acquire partial 
interest in Maranatha Ferrochrome (Private) Ltd. (Penfold, 2012). 

Government-owned ZESA Holdings (Private) Ltd. (ZESA) 
raised the price of electricity in Zimbabwe to $0.099 per 
kilowatthour from $0.06 per kilowatthour in late 2011. Owing 
in part to the higher-than-planned electricity costs, operations 
were suspended at many of the smaller capacity ferrochrome 
smelters. Operations also were affected at the larger capacity 
smelters. Zim Alloys started the rehabilitation of three of its 
four ferrochrome furnaces in 2012. At Zimasco, ferrochrome 
production operations were reduced to about 40% of capacity 
in October owing to cash flow problems. Staff were placed on 
compulsory rotational leave and work shifts were reduced to 
about two weeks per month. One of the plant’s six electric-arc 
furnaces was placed on care-and-maintenance status, and the 
scheduled rehabilitation of another furnace was suspended 
(Herald, The, 2012c; Metal Bulletin, 2012a; Penfold, 2012; 
Zimbabwean, The, 2012, 2013). 

Cobalt.—Cobalt was contained in the copper-gold-nickel- 
PGM ore that was produced by the Mimosa, the Ngezi, and the 
Unki Mines. Concentrated ore and smelter matte were exported 
to South Africa, where cobalt hydroxide was recovered from the 
concentrate from Mimosa, cobalt compounds may have been 
recovered from smelter matte from the Ngezi Mine, and cobalt 
sulfate may have been recovered from concentrate from the 
Unki Mine. Cobalt hydroxide was recovered in Zimbabwe by 
Empress Nickel Refinery from smelter matte that was imported 
from Botswana. In past years, cobalt hydroxide also had been 
recovered by BSR Ltd. from domestic copper-nickel ore from 
the Shangani and the Trojan nickel mines. 

Copper and Nickel.—In 2012, Bindura Nickel Corporation 
Ltd., which was a subsidiary of Mwana Africa PLC of the 
United Kingdom, completed refinancing and restructuring of its 
debt. Bindura also resolved labor issues that stemmed from the 
suspension of mining operations in 2008. The restart of mining 
operations at the Trojan Mine began in September with the 
rehabilitation of the milling, flotation, and concentrate facilities 
above ground. Production of nickel concentrate was expected 
to resume in early 2013. Bindura’s nickel smelter and refinery 
remained on care-and-maintenance status in 2012. Bindura 
also completed an !8-hole 8,040—m drill program at the Trojan 
Mine that had begun in 2010. The company expected to use the 
drilling data to update its reserve and resource estimates in 2013 
(NewsDay, 2012a; Mwana Africa PLC, 2013, p. 8). 

RioZim Ltd. reported that financial distress in 2012 would 
result in the restructuring of the company. The Empress Nickel 
Refinery and other base-metal assets were expected to be 
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transferred to RioZim’s new Rio Base Metals operating segment 
in 2013. In July, RioZim terminated its long-term toll-refining 
agreement with Centametall AG of Switzerland, which resulted 
in a liability of $13.6 million. After a delivery of refined metal 
valued at $7 million in 2012, RioZim’s remaining debt to 
Centametall was $6.6 million, which was scheduled to be repaid 
at the rate of $1.2 million per year, starting in 2014 (Herald, 
The, 2012a: Invictus Capital (Private) Ltd., 2012, p. 5). 

Under the Centametall tolling agreement, RioZim had 
refined nickel-copper smelter matte for Centametall that was 
delivered from BCL Ltd. of Botswana. In 2012, BCL agreed 
to sell low-sulfur matte directly to RioZim. RioZim produced 
about 3,000 metric tons (t) of refined copper and nickel metal 
from imported smelter matte in 2012 compared with about 
8,600 t of copper and nickel metal that was toll refined in 2011. 
In 2013, RioZim expected to install a new 20-metric-ton-per- 
day (t/d)-capacity oxygen plant and to rehabilitate the existing 
]7-t/d-capacity oxygen plant. RioZim also was evaluating the 
installation of a 15,000- to 30,000-metric-ton-per-year (t/yr)- 
capacity pressure-leach circuit, which would allow the Empress 
refinery to process high-sulfur matte from other sources 
(Invictus Capital (Private) Ltd., 2012, p. 11; RioZim Ltd., 2013, 
p. 11, 13). 

Iron and Steel and Iron Ore.—In late 2012, the Government 
requested that negotiations concerning the agreement under 
which NewZim Steel Private Ltd. was to rehabilitate the former 
Zimbabwe Iron and Steel Company (Private) Ltd. (Zisco) be 
completed. Discussions continued at yearend. NewZim Steel, 
which was established as a joint venture of a consortium of 
domestic and international companies (60% equity interest) 
and the Government (40% interest), was led by Essar A frica 
Holdings Ltd. of Mauritius, which was a subsidiary of Essar 
Group of India. In 2010, Essar Africa Holdings had agreed 
to invest $750 million in the project, which would include 
guaranteeing the repayment of Zisco’s debt (including domestic 
trade liabilities, foreign debt, and unpaid employee salaries 
and associated benefits), and to provide working capital for the 
resumption of steel operations. Essar Africa Holdings proposed 
to restore the steel plant’s production capacity to 1.2 million 
metric tons per year (Mt/yr) within 3 years after the agreement 
was made final (Essar Group, 2011a, b; Dube, 2013). 

Essar Africa Holdings (80% interest) and the Government 
(20% interest) also established NewZim Minerals Private Ltd. 
as a mining joint venture. As part of the Zisco negotiations 
with the Ministry of Industry and Commerce, NewZim 
Minerals acquired the Zisco subsidiary Buchwa Iron Mining 
Co. (BIMCO). Essar Africa Holdings’ acquisition of Zisco and 
BIMCO remained controversial owing, in part, to BIMCO’s 
undeveloped Mwanesi iron ore deposit, which the Ministry 
of Mines and Mining Development valued at more than 
$30 billion. In August, the Government ordered Essar A frica 
Holdings to reorganize NewZim joint ventures, in accordance 
with the indigenization law. ZMDC was expected to acquire 
51% equity interest in NewZim Minerals. In early 2013, the 
President’s Office assumed the lead in the Government’s: 
negotiations to proceed with the 2010 agreement with Essar 
Africa Holdings (Essar Group, 2011a; Bell, 2012; Dube, 2012; 
Chifera, 2013). 
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i Platinum-Group Metals.—The Ngezi Mine, which was 
~perated by Zimbabwe Platinum Mines (Private) Ltd. (a 
mubsidiary of Zimplats Holdings Ltd. of Guernsey, United 
;xingdom) produced about 4.7 million metric tons (Mt) of ore 
m1 2012, which was an increase of about 4% compared with 
uve amount of ore produced in 2011. A planned furnace re-line 
ind a subsequent fire resulted in a loss of 66 days of production 
ror the smelter in 2012; as a consequence, Zimplats’ matte 
yroduction decreased by 26% compared with that of 2011. 
{etal content of smelter matte that was sold in 2012 was 2,741 t 
“f nickel, 1,990 t of copper, and 8.4 t of precious metals, which 
cluded gold, palladium, platinum, and rhodium. While the 
nelter was out of commission, some concentrate was sold, and 
Je remainder was stockpiled. In early 2013, Zimplats Holdings 
“old 51% of Zimbabwe Platinum Mines for $971 million. 
vayment was to be deducted from future dividend distributions 
> the new owners, which included the National Indigenisation 
ad Economic Empowerment Fund (31% equity interest), a local 
mamunity share ownership trust (10%), and an employee share 
nership trust (10%) (Zimplats Holdings Ltd., 2012a, b; 2013). 
” The Mimosa Mine, which was operated by Mimosa Holdings 
.tivate) Ltd. of Mauritius, produced about 2.3 Mt of ore in 
(012. Exported concentrated ore contained 3,171 t of nickel, 
9426 t of copper, 88 t of cobalt, about 3.4 t of platinum, 2.6 t of 
“alladium, 452 kilograms (kg) of gold, and 269 kg of rhodium 
., quarius Platinum Ltd., 2012a, p. 12; 2013a, p. 12). 
‘ ~” Mimosa Holdings was owned by Mimosa Investment 
loldings Ltd. (which was a joint venture of Aquarius Platinum 
td. of Bermuda and Impala Platinum Holdings Ltd. of South 
“iffica), and the Zvishavane Community Share Ownership 
ust. In February, the Empowerment Minister proposed that 
pala Platinum divest its entire stake in Mimosa. In December, 
*fimosa Investment Holdings agreed to divest 51% of Mimosa 
“lldings for $550 million and to provide a loan mechanism 
“x payment by the other owners, which included the National 
“adigenisation and Economic Empowerment Fund (31% 
“quity interest) and an employee share ownership trust that 
2188 to be established (10%) (Aquarius Platinum Ltd., 2012b; 
“Aataranyikea, 2012). 
* In 2012, Unki Mines (Private) Ltd., which was a subsidiary 
a Anglo American Platinum Ltd. of South Africa, produced 
+ 535 Mt of ore compared with 1.28 Mt of ore in 2011. Exported 
 oncentrate was smelted in South Africa; about 1,300 t of 
b ‘opper, 1,000 t of nickel, 2 t of platinum, 1.38 t of palladium, 
427 kg of gold, and 162 kg of rhodium were recovered from the 
“oncentrate. In November, Anglo American Platinum agreed 
"0 divest 51% equity interest in Unki Mines, according to the 
‘Jovernment’s proposed indigenization plan. By June 30, 2013, 
“\% equity interest would be transferred to the National 
Mndigenisation and Economic Empowerment Fund, a community 
‘wnership trust would receive 10%, an employee trust would 
2eceive 10%, and 10% would be sold to a domestic consortium. 
ayment would be deducted from future dividend distributions 
0 the new owners. The Government agreed to pay $142 million 
0 Anglo American Platinum for the Bougai and the Kironde 
funeral right claims that Anglo American Platinum formerly 
steld. The claims were reassigned by the Government in 2008 
Anglo American Platinum Ltd., 2013, p. 62, 102). 
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Increased annual ground rental fees for mineral exploration 
and mining claims were announced in Statutory Instrument 11 
of 2012. The new fees adversely affected exploration and 
mining companies in several commodity sectors. Rental fees 
due for Mimosa’s 1,300-hectare claims were expected to 
increase to $1.3 million per year from $13,000 per year. In 2012, 
Zimplats’ claims encompassed 48,535 hectares, and the new 
fees were expected to be $48.5 million per year compared with 
about $485,350 in 2011 (Aquarius Platinum Ltd., 2013b, p. 16). 

Tin.—In June, Burnstone Mine of South Africa reportedly 
won a bid to form a joint venture with ZMDC for the purpose 
of reopening the Kamativi Mine; however, Great Basin Gold 
Ltd. of Canada, whose subsidiary Southgold Exploration 
(Proprietary) Ltd. of South Africa owned the Burnstone Mine in 
South Africa, denied that its Burnstone operation was involved 
in the Kamativi bid. At yearend, the Government announced 
that ZMDC was seeking other joint-venture partners to restart 
operations at Kamativi owing to Burnstone Mine’s failure to 
pay commitment fees. Formal mining operations had ceased at 
Kamativi in 1994 owing to low international tin prices and low 
ore grades (Independent Online, 2012; Katunga, 2012; Metal 
Bulletin, 2012b). 

Tungsten.—Premier African Minerals Ltd. of the British 
Virgin Islands completed a five-hole 1,302-meter diamond 
drilling program at its RHA Tungsten Project, which was 
located about 20 kilometers (km) southeast of Hwange. Premier 
proposed to restart mining at RHA in late 2013 or early 2014. 
The property contained the former R.H.A. tungsten mine, which 
had been operational from 1931 until 1979 (Bartholomew, 1990, 
p. 136; Premier African Minerals Ltd., 2013). 


Industrial Minerals 


Diamond.—Murowa Diamonds (Private) Ltd., which was a 
subsidiary of the joint venture of Rio Tinto ple and RioZim Ltd., 
recovered 403,000 carats of diamond from the Murowa Mine 
in 2012 compared with 367,000 carats of diamond in 2011. The 
Murowa Mine was located about 60 km from Zvishavane (Rio 
Tinto ple, 2013, p. 49). 

Limpopo Mineral Resources Ltd. (formerly River Ranch 
Ltd.) suspended operations at the River Ranch Mine and 
subsequently filed for liquidation in 2012. Limpopo, which 
was a joint venture of Rani Investment LLC of the United Arab 
Emirates (80% equity interest) and Khupukile Resources Ltd. 
of Zimbabwe (20%), initially had attempted to sell 100% of the 
operation to Khupukile Resources and then, prior to filing for 
liquidation, to sell the operation to ZMDC (NewsDay, 2012b). 

Graphite.—AMG Advanced Metallurgical Group N.V. of the 
Netherlands acquired 100% of the equity of Graphite Kropmiihl 
AG of Germany in 2012. Subsequently, Graphite Kropmihl, 
which held interest in the Lynx graphite mine, was reorganized 
as a segment of AMG (AMG Advanced Metallurgical Group 
N.V., 2013, p. 75, 93). 

Nitrogen.—In early 2012, TA Holdings Ltd. announced 
that a subsidiary (Sable Chemical Industries Ltd.) planned to 
shift to the production of ammonia using coal gasification by 
2017 owing to the high cost of electricity. The Sable facility’s 
electrolysis plant was to be closed by yearend 2012, and Sable 
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planned to use imported ammonia to produce ammonium 
nitrate fertilizer until the gasification technology was installed. 
Design work on a coal gassifier began in 2012 and was based 
on the evaluation of samples of coal from the Sengwa coal 
mine. The significant increase in international ammonia prices 
in 2012, however, resulted in Sable limiting ammonia imports 
and planning to retain the electrolysis technology until the 
coal gasification plant was operational or until ammonia prices 
decreased significantly (TA Holdings Ltd., 2012, p. 5; 2013, p. 5). 
Phosphate Rock.—Financial problems at the fertilizer 
producer Zimbabwe Phosphate Industries Ltd. in 2012 resulted 
in the suspension of phosphate rock mining operations 
at Dorowa Minerals (Private) Ltd. Both companies were 
subsidiaries of state-owned Chemplex Corporation Limited 
Group (NewsdzeZimbabwe, 2012). 


Mineral Fuels and Other Sources of Energy 


Coal and Coke.—Hwange Colliery Company Ltd. reported 
sales of about 1.7 Mt of coal in 2012 compared with about 
2.5 Mt in 2011. The decrease in sales was attributed to lower 
demand from Zimbabwe Power Co. Coke sales, however, 
increased to 228,201 t in 2012 from 74,877 t in 2011. The 
increase in coke sales was attributed to sales to South Africa 
and Zambia. New excavators and trucks were scheduled to be 
added to the Hwange Colliery operation’s fleet in 2013. The 
new equipment was expected to restore annual output to more 
than 3.5 Mt of coal by 2014. Makomo Resources (Private) Ltd. 
installed another crushing and screening plant, which increased 


the production capacity of its operations at the Entuba coalfields. 


Makomo’s output was expected to reach about 3.6 Mt/yr of coal 
by yearend 2013 from about 1.4 Mt/yr in 2011. Hwange Coal 
Gasification Co. proposed to increase coke output to 200,000 t/yr 
from 144,000 t/yr [Chronicle, The, 2012; 2013; Hwange Colliery 
Company Ltd., 2013; Makomo Resources (Private) Ltd., 2013]. 
Electrical Power.—Zimbabwe Power Co. (ZPC) was the 
electrical-power-generation subsidiary of state-owned ZESA 
Holdings. Other ZESA subsidiaries were responsible for the 
distribution and transmission of electrical power. Since 2007, 
despite electricity imports that accounted for about 20% to 
35% of the daily national demand, Zimbabwe had established 
country-wide load shedding owing to the inability of operational 
electrical-power generating facilities to meet demand. Load 
shedding adversely affected underground mining operations 
and surface processing plants that did not have a dedicated 
source of electrical power. The country’s main power-generating 
facilities included the 920-megawatt (MW) Hwange coal-fired 
power station and the 750-MW Kariba South hydroelectric plant 
(Zimbabwe Power Co., 2013a, b; ZESA Holdings Private Ltd., 
undated a, b). 
For the past several years, ZPC has evaluated the building 
of several additional power-generating facilities, which 
included a 600-MW expansion of the Hwange powerplant. 
In 2012, ZPC awarded an engineering, procurement, and 
construction (turnkey) contract to Sinohydro Corp. of China 
for a 300-MW expansion of the Kariba South hydroelectric 
facility, and ZPC completed a feasibility study of the installation 
of a 30-MW hydroelectric powerplant on the Gairezi River 
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near Nyanga. The Gairezi powerplant was expected to take 

2 to 3 years to build and become operational. The Kariba South 
expansion project, which was to be built adjacent to the Kariba 
South power station, was expected to take about 4 years to 
complete. ZPC also considered converting two small thermal 
powerplants at Mutare and Zvishavane into solar-powered 
plants. The mineral industry was expected to benefit from 

the availability of the proposed additional electrical power 
(Marawanyika, 2012; Musarurwa, 2012; Moyo, 2013). 


Outlook 


Zimbabwe has abundant mineral resources and a 
well-developed transportation system. In the short term, the 
anticipated continuation of the rehabilitation of the mining 
industry and the expected result (the expansion of production) 
could be a basis for the growth of Zimbabwe’s GDP; however, 
mineral sector activities are expected to continue to be 
constrained by ongoing political issues. The divestment of 
nonindigenous investors’ equity interest, which is required 
by the Indigenization and Economic Empowerment Act, is 
expected to constrain foreign investment in the Zimbabwe 
mineral industry. Shortages of electrical power, fuel, and skilled 
employees also are expected to continue to affect mineral sector 
operations adversely in the near term (Frost & Sullivan Ltd., 
2011; International Monetary Fund, 2012, p. 20; 2013, p. 8). 

Decreases of international mineral commodity prices pose a 
notable downside risk for the country’s economy; however, the 
potential exists for significant increases in diamond, gold, and 
PGM production, subject to the constraints described above. 
Increased output of (or the resumption of the production of) 
other mineral commodities in Zimbabwe, such as chromite, 
ferrochrome, graphite, lithium, nickel metal and ore, phosphate 
rock, and vermiculite, may take place if domestic and 
international demand increase (International Monetary Fund, 
2013, p. 8). 
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TABLE 1 


ZIMBABWE: ESTIMATED PRODUCTION OF MINERAL COMMODITIES”? 


(Metric tons unless otherwise specified) 


Commodity’ 
METALS 
Chromite, gross weight 
Cobalt, metal content? 
Copper: 
Mine output, concentrate, Cu content 
Metal, refinery output, refined/cathode, primary 
Gold 
Iron and steel: 
Mine output, iron ore: 
Gross weight thousand metric tons 
Fe content do. 
Metal: 
Steel, crude do. 
Ferroalloys: 
Ferrochromium 
Ferrosilicon chromium 
Nickel: 
__Mine output, concentrate, Ni content 
Refinery output, refined metal: 
Refined from domestic materials 


Toll refined from imported materials® 


kilograms 


Total 

Platinum-group metals: 

__Inidium kilograms 
Palladium do. 
Platinum do. 
Rhodium do. 
Ruthenium do. 

Total do. 
Silver do. 
INDUSTRIAL MINERALS 

Asbestos 


Cement, hydraulic thousand metric tons 

Clays, common 

Diamond: 
Gem carats 
Industrial do. 

Total’ do. 

Graphite 

Lithium minerals, gross weight 

Magnesite 

Mica 

Nitrogen, N content of ammonia 

Perlite 

Phosphate rock, marketable concentrate 

See footnotes at end of table. 
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2008 2009 2010 2011 2012 
442,584 4 193,673 4 510,000 599,079 4 408,475 ‘ 
85 74 79 86 88 
2,827 4 3,572 4 4,700 6,000 6,300 
3,072 4 4,000 4,545 4 4,355 4 900 
3,579 4 4,965 4 9,100 12,824 4 14,742 4 
34 a es = = 
1* - - _ ~ 
10 14 14 15 15 
145,430 4 72,223 * 146,000 140,000 ° 137,534 ‘ 
1,612 "4 603 ' at ae me 
6,354 4 4,858 4 6,200 7,992 4 7,899 4 
3,400 as is = = 
10,300 5,000 4,039 4 3,715 4 2,000 
13,700 5,000 4,039 4 3,715 4 2,000 
151 4 209 4 220 220 240 
4.386 4 5,680 7,000 8,241 4 9,000 
5,642 4 6,849 * 8,800 10,826 ¢ 11,900 
860 900 900 900 990 
630 650 700 700 760 
11,700 * 14,300 17,600 20,900 22,900 
150 200 400 550 600 
11,489 4 4,971 4 2,400 _ os 
400 700 800 1,000 1,100 
600 600 600 700 700 
700,000 900,000 NA NA NA 
100,000 100,000 NA NA NA 
797,198 963,502 8,435,244 8,502,648 12,060,163 
5,134 4 2,463 4 4,000 ° 7,000 * 6,000 
50,000 50,000 47,000 ° 48,000 ' 53,000 
2,549 4 449 4 = me a 
150,000 1,000 1,000 1,000 1,000 
20,000 14,000 29,000 26,000 25,000 
3,000 3,000 1,000 1,000 1,000 
21,051 4 20,000 63,000 60,000 20,000 — 
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TABLE 1—Continued 


ZIMBABWE: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodi 
INDUSTRIAL MINERALS—Continued 
Stone, sand and gravel: 
Granite, black 
Limestone 
Sulfur: 
Pyrite: 
Gross weight 


thousand metric tons 


S content (32.6%) 


Byproduct acid, metallurgical and coal process gas, S content 
Total 


Talc 
Vermiculite 
MINERAL FUELS AND RELATED MATERIALS 


Coal, bituminous thousand metric tons 
Coke, including metallurgical do. 


"Revised. do. Ditto. NA Not available. -- Zero. 


'Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


Table includes data available through August 6, 2013. 


2008 


1,000 
50 


30,308 * 
9,900 4 
1,000 

10,900 

200 

16,123 4 


1,947 4 
112 4 


2009 


500 


2010 


700 


2011 


500 


2,562 "4 
240 


2012 


3In addition to the commodities listed, secondary aluminum; corundum; feldspar; such gemstones as amethyst, aquamarine, emerald, iolite, and tourmaline; 


kaolin; kyanite; secondary lead; and ores of antimony, tantalum, tin, and tungsten may be produced, but information is inadequate to estimate output. 


“Reported figure. 


Includes metal content of cobalt compounds recovered from exported ore and smelter matte, and may include cobalt content of cobalt hydroxide 


recovered by BSR Ltd. from nickel-copper matte imported for toll refining. Does not include cobalt compounds recovered from the Ngezi Mine or 


cobalt sulfate recovered from the Unki Mine. 


*Toll-refined data include part of the output from the Bindura refinery and all the production from the Empress refinery, which processes imported nickel 


matte from Botswana. 
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TABLE 2 


ZIMBABWE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 

Asbestos African Associated Mines (Private) Ltd. Shabanie Mine, Zvishavane 2,400,000 ! 
Do. do. Gaths Mine, Mashava 1,400,000 ! 

Cement: 

Clinker Portland Holdings Ltd. [Pretoria Portland Cement Colleen Bawn, about 115 kilometers _ 1,000,000 
Company Ltd. (PPC)] southeast of Bulawayo | 
Portland Lafarge Cement Zimbabwe Ltd. (Lafarge, S.A.) Harare 450,000 | 
Do. Portland Holdings Ltd. [Pretoria Portland Cement Bulawayo 800,000 
Company Ltd. (PPC)] 
Do. Sino-Zimbabwe Cement Company Ltd. (China Building Gweru 300,000 
Material Industrial Corporation for Foreign Econo-Technical 
Cooperation and Industrial Development Corp.) 

Chromite Local cooperatives and small-scale miners Mines on the southern Great Dyke 340,000 ' 
Do. do. Mines on the northern Great Dyke 230,000 ' 
Do. Zimbabwe Alloys Ltd. (Zim Alloys) Inyala Mine 60,000! 
Do. Zimbabwe Mining and Smelting Co. (Private) Ltd. (Zimasco) Mining operations near Darwendale, 300,000 

[Zimasco Consolidated Enterprises Ltd. (ZCE)] Lalapanzi, Mutorashanga, Ngezi, 
and south of Shurugwi 
Coal Coal Zimbabwe (Private) Ltd. (Steelmakers Zimbabwe (Private) Chiredzi, about 130 kilometers 1,200,000 
Ltd.) southeast of Masvingo 
Do. Hwange Colliery Company Ltd. [Government, 37.07%; Messina 3 Main underground mine, the 5,000,000 
Investments Ltd., 15.08%; Mittal Steel African Investments, Chaba open pit mine, and the JKL 
9.76%; London Register, 6.87%; National Social Security open pit mine, Hwange 
Authority, 6.16%] 
Do. Makoma Resources (Private) Ltd. Entuba coalfields, near Hwange 2,400,000 
Do. Sengwa Colliery (Private) Ltd. (RioZim Ltd.) Sengwa Colliery, about 5,000,000 ' 
200 kilometers northeast of 
Kadoma 
Do. Tulicoal (Private) Ltd. [Senzile Mining (Private) Ltd. ] do. 1,200,000 ' 
Cobalt: 
Ore, cobalt content Bindura Nickel Corporation Ltd. (Mwana Africa PLC) Trojan Mine at Bindura and 800 ' 
Shangani Mine, about 
100 kilometers northeast of 
Bulawayo 
Do. Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd., Impala § Mimosa Mine, east of 88 
Platinum Holdings Ltd., and Zvishavane Community Share Zvishavane 


Ownership Trust) 


eee 


Do 


Unki Mines (Private) Ltd. (Anglo Platinum Ltd.) 


Unki Mine, southeast of Shurugwi 


NA 


Se 


Do. 


Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 


Ngezi Mine, which includes the 
Ngwarati Mine (also known as 
Portal 1), the Rukodzi Mine 
(Portal 2), and the Bimha Mine 


NA 


(Portal 4) = 


Hydroxide 


BSR Ltd. (Bindura Nickel Corporation Ltd., 100%) 


700 | 


Do. 
Coke 


Empress Nickel Refinery (RioZim Ltd.) 

Hwange Coal Gasification Company (Private) Ltd. [Taiyuan 
Sanxing Coal Gasification Co., Hwange Colliery Company 
Ltd., and Stoat Mining (Private) Ltd.] 


Hwange 


NA 


Eiffle Flats, near Kadoma = 


144,000 


si, an Of Mining (Private) tgp 


Do. 


See footnotes at end of table. 
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Hwange Colliery Company Ltd. [Government, 37.07%; Messina 
Investments Ltd., 15.08%; Mittal Steel African Investments, 
9.76%; London Register, 6.87%; National Social Security 
Authority, 6.16%] 


do. 


230,000 
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= Commodity 
Copper: 


Ore, copper content 


ve 
Z Do. 
7 Do. 
Do. 
7 
i 
* Refined 
2 Diamond carats 
—~ Do. do. 
Do. do. 
q 
Do. do. 
~ Do. do. 
Do. do. 
= Do. do. 
Gold kilograms 
Do. do. 
Do. do. 
~ Do. do. 
Do. do. 
Do. do. 
Do. do. 
‘“ Do. do. 
7 Do. do. 
Do. do. 
7 Do. do. 
Do. do. 


4 


See footnotes at end of table. 
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TABLE 2—Continued 


ZIMBABWE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Bindura Nickel Corporation Ltd. (Mwana Africa PLC) 


Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd., Impala 
Platinum Holdings Ltd., and Zvishavane Community Share 
Ownership Trust) 

Unki Mines (Private) Ltd. (Anglo Platinum Ltd.) 

Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 


Empress Nickel Refinery (RioZim Ltd.) 

Anjin Investments (Private) Ltd. [joint venture of Anhui Foreign 
Economic Construction Group and Matt Bronze (Private) Ltd.] 

Diamond Mining Corporation (Private) Ltd. [joint venture of Pure 
Diam and Zimbabwe Mining Development Corp. (ZMDC)] 

Marange Resources (Private) Ltd.) [Zimbabwe Mining 
Development Corp. (ZMDC)] 

Mbada Mining (Private) Ltd. [Grandwell Holdings Ltd., Marange 


Resources (Private) Ltd., and Transfrontier Mining Company Ltd.] 


Murowa Diamonds (Private) Ltd. (Rio Tinto ple and 
RioZim Ltd.) 

Limpopo Minerals Resources Ltd (Rani Investment LLC, 80%, and 
Khupukile Resources Ltd., 20%) 

Sino Zimbabwe Development (Private) Ltd. [Zimbabwe Mining 
Development Corp. (ZMDC)] 

Artisanal miners, including small-scale miners and syndicates 

Bilboes Holding (Private) Ltd. 


Blanket Mine (1983) (Private) Ltd. [Caledonia Mining Corp., 49%; 
National Indigenisation and Economic Empowerment Fund, 16%; 
Fremiro, 15%; Blanket Employee Trust Services (Private) Ltd., 
10%; Gwanda Community Share Ownership Trust, 10%] 

Casmyn Mining Zimbabwe (Private) Ltd. (New Dawn Mining 
Corp.) 

DTZ-OZGEO (Private) Ltd. (Joint venture of Development 

Trust of Zimbabwe and JSC Zarubezhgeologia) 

Duration Gold Ltd. (Clarity Capital Group) 
do. 
do. 
do. 


Falcon Gold Zimbabwe Ltd. (New Dawn Mining Corp., 85%) 
do. 


F.A. Stewart (Private) Ltd. 


Location of main facilities 


Trojan Mine at Bindura and 
Shangani Mine, about 
100 kilometers northeast of 
Bulawayo 

Mimosa Mine, east of 
Zvishavane 


Unki Mine, southeast of Shurugwi 

Ngezi Mine, which includes the 
Ngwarati Mine (also known as 
Portal 1), the Rukodzi Mine 
(Portal 2), and the Bimha Mine 
(Portal 4) 

Eiffle Flats, near Kadoma 

Marange deposit in the Chiadzwe 
area 
do. 


do. 

do. 
Murowa Mine, near Zvishavane 
River Ranch Mine, near Beitbridge 


Marange deposit in the Chiadzwe 
area 

Various locations 

The Bubi, the Isabella, the McCays, 
and the When Mines 

Blanket Mine, about 140 kilometers 
south of Bulawayo 


Turk-Angelus Mine, 56 kilometers 
northeast of Bulawayo 

Placer mining operations at 
Penhalonga, about 15 kilometres 

Vubachikwe Mine, near Gwanda 

Athens Mine, Mvuma 

Gaika Mine, Kwe Kwe 

Sunace Mine, about 31 kilometers 
north of Bulawayo 

Golden Quarry Mine, about 
7 kilometers north of Shurugwi 

Dalny Complex, about 33 kilometers 
northwest of Chegutu 

Jessie Mine, east of Gwanda 


Annual 
capacity 


1,600 ! 


3,000 


1,000 
3,000 


6,000 
NA 23 


NA 23 
NA 23 
NA 2,3 
403,000 
NA |? 
NA 23 


3,000 ° 
10 ° 


1,300 ° 


550 * 
400 ° 
200 * 
100 ¢ 
30 © 

> 
300 ° 
250 * 


150 ° 
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TABLE 2—Continued 


ZIMBABWE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Gold—Continued kilograms Jena Mine (Private) Ltd. [Zimbabwe Mining Development Corp. Jena Mine 400 ° 
(ZMDC)] 

Do. do. John Mack and Co. Golden Valley Mine 500 * 

Do. do. Matebeland Minerals (Private) Ltd. Turk Mine 600 * 

Do. do. Metallon Gold Zimbabwwe (Private) Ltd. (Metallion Corp.) Arcturus Mine, 32 km east of Harare 500° 

Do. do. do. How Mine, about 24 kilometers 1,300 ‘ 

southeast of Bulawayo 

Do. do. do. Mazowe Mine, Mazowe 400 ° 

Do. do. do. Redwing Mine, Penhalonga 200° 

Do. do. do. Shamva Mine, Shamva 700 ° 

Do. do. Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd., Impala Mimosa Mine, east of NA 

Platinum Holdings Ltd., and Zvishavane Community Share Zvishavane 
Ownership Trust) 

Do. = do. Mwana Africa PLC aa a Freda Rebecca Mine, Bindura 2,400 ° 
Do. = do. _ Olympus Mines Ltd. (Central African Gold Ltd.) Camperdown Mine, north of Shurugwi 50‘ 

Do. do. do. Old Nic Mine, Bulawayo 20° 
Bor do. Pan Reef Mining Company ( Private) Ltd. Indarama Mine 50°? 

‘Do. : do. RioZim Ltd. Renco Mine, 75 kilometers 1,000 ‘ 
south-southeast of Masvingo 

Do. do. Sabi Gold Mines [Zimbabwe Mining Development Corp. (ZMDC)] Sabi Mine 200 ¢ 

Do. do. Unki Mines (Private) Ltd. (Anglo Platinum Ltd.) Unki Mine, southeast of Shurugwi NA 

Do. do. Zimbabwe Platinum Mines (Private) Ltd. (Zimplats Ngezi Mine, which includes the NA 

Holdings Ltd.) Ngwarati Mine (also known as 
Portal 1), the Rukodzi Mine 
(Portal 2), and the Bimha Mine 
(Portal 4) 
Graphite Zimbabwe German Graphite Mines (Private) Ltd. [Graphite Lynx Graphite Mine, Karoi NA 
Kropmiihl division of AMG Advanced Metallurgical 
Group N.V. and Zimbabwe Mining Development 
Corp. (ZMDC)] 
Iron and steel: 

Ferroalloys, ferrochromium CINA . PA a Smelter at Gweru 5,000 eh 
7 Do. ; Jin An Corp. and Xin Yu Mining Corp. i os 5,000 °' 
Do. Maranatha Ferrochrome (Private) Ltd. ; Smelter at Eiffel Flats 28,000 ! 

Do. MonaChrome Smelter at Chegutu 5,000 *! 
7 Do. : -Olliken Ferro Alloys (Private) Ltd. Smelter at Kwekwe 25,000 ' 
Do. WelMining = im : ‘Smelter at Gweru 5,000 °' 
Z . Boe.” : Zimbabwe Alloys Ltd. (Zim Alloys) do. * 45,000 
Do. Zimbabwe Mining and Smelting Co. (Private) Ltd. (Zimasco) Smelter at Kwekwe 180,000 
Sn __[Zimasco Consolidated Enterprises Ltd. (ZCE)] © 

Iron: 

Iron ore, eross weight NewZim Minerals Private Ltd. (Essar Africa Holdings Ltd., 80%, | Ripple Creek Mine, near Redcliff 600,000 
—. and Government, 20%) 7 
___ Sponge iron Steelmakers Zimbabwe (Private) Ltd. (Steelmakers Ltd.) Masvingo 54,000 
Steel: 
Crude steel NewZim Steel Private Ltd. (Essar Africa Holdings Ltd., 53.4%, Blast furnace at Redcliff, near Gweru 72,000 
yoanahs, and Government, CP 
Do. ss s«Stteelmakers Zimbabwe (Private) Ltd. (Steelmakers Ltd.) _____ Electric arc furnace at Redcliff : 15,000 _ 
Rolled steel Lancashire Steel (Private) Ltd. [Zimbabwe Iron and Steel Wire rod mill at Kwekwe 120,000 
= _ Company (Private) Ltd. (Zisco)] _ eer 
Do. Steelmakers Zimbabwe (Private) Ltd. (Steelmakers Ltd.) Rolling mill at Redcliff 36,000 


See footnotes at end of table. 
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\oh | 


\ 


\ 


a, 


Ore, Ni content 


Do. 


Refined metal 
Do. 
Nitrogen (ammonium nitrate) 


Phosphate 


Platinum-group metals: 
Ore 


Do. 


Do. 
Concentrate 


Do. 


Smelter matte 


Pyrite 

Vermiculite 

_ Do. 

“Estimated. Do., do. Ditto. NA Not 
‘Operations suspended. 

7Ownership disputed. 


TABLE 2—Continued 


ZIMBABWE: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Bikita Minerals (Private) Ltd. 


Bindura Nickel Corporation Ltd. (Mwana Africa PLC) 


Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd., Impala 
Platinum Holdings Ltd., and Zvishavane Community Share 
Ownership Trust) 

Unki Mines (Private) Ltd. (Anglo Platinum Ltd.) 

Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 


BSR Ltd. (Bindura Nickel Corporation Ltd., 100%) 
Empress Nickel Refinery (RioZim Ltd.) 


Sable Chemical Industries Ltd. [TA Holdings Ltd., 51%; Chemplex 


Corporation Ltd., 36%; Yara Zimbabwe (Private) Ltd., 12%) 
Dorowa Minerals (Private) Ltd. (Chemplex Corporation Ltd.) 


Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 


Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd., Impala 
Platinum Holdings Ltd., Zvishavane Community Share 
Ownership Trust) 

Unki Mines (Private) Ltd. (Anglo American Platinum Ltd.) 

Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 

Mimosa Holdings (Private) Ltd. (Aquarius Platinum Ltd. and 
Impala Platinum Holdings Ltd.) 

Zimbabwe Platinum Mines (Private) Ltd. (Zimplats 
Holdings Ltd.) 

Iron Duke Pyrites (GAT Investments (Private) Ltd.) 

Samrec Vermiculite Zimbabwe (Private) Ltd. 

Dinidza Vermiculite Mining Co. (Private) Ltd. 

available. 


*Under development or redevelopment. 
‘Nominal capacity 1,000,000 metric tons per year. Blast furnaces awaiting refurbishment. 
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Location of main facilities 
Bikita Mine, 60 kilometers 
east of Masvingo 


Trojan Mine at Bindura and 
Shangani Mine, about 
100 kilometers northeast of 
Bulawayo 

Mimosa Mine, east of 
Zvishavane 


Unki Mine, southeast of Shurugwi 

Ngezi Mine, which includes the 
Negwarati Mine (also known as 
Portal 1), the Rukodzi Mine 
(Portal 2), and the Bimha Mine 
(Portal 4) 

Bindura 

Eiffle Flats, near Kadoma 

Electrolysis plant north of Kwekwe 


Dorowa Mine, 90 kilometers 
west of Mutare 


Ngezi Mine, which includes the 
Ngwarati Mine (also known as 
Portal 1), the Rukodzi Mine 
(Portal 2), and the Bimha Mine 
(Portal 4) 

Mimosa Mine, east of 
Zvishavane 


Unki Mine, southeast of Shurugwi 
Selous concentrator 


Mimosa concentrator, east of 
Zvishavane 
Selous smelter 


Iron Duke Mine 
Shawa Mine, near Dorowa 
Dinidza Mine, near Dorowa 


Annual 


capacity 
55,000 


80,000 ! 


3,000 


1,000 
4,000 


15,600 ! 
9,000 
240,000 


155,000 ! 


2,200,000 


1,800,000 

1,440,000 

2,180,000 

1,900,000 

72,000 
NA ! 


39,000 
10,000 
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"THe MINERAL INDUSTRIES OF THE MIDDLE EAST 


By Mowafa Taib, Glenn J. Wallace, Philip M. Mobbs, 
David R.Wilburn, and Thomas R. Yager 


The Middle East region that is covered in this volume 
includes the following countries and territories: Bahrain, Iran, 
Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi 
Arabia, Syria, Turkey, the United Arab Emirates (UAE), the 
West Bank and Gaza Strip, and Yemen. The region covers 
an area of about 6.3 million square kilometers. In 2012, the 
population of the Middle East region was estimated to be 
about 300 million, or 4.2% of the world’s population (table 1). 
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the UAE were 
members of the Cooperation Council for the Arab States of the 
Gulf, also known as the Gulf Cooperation Council (GCC). The 
Middle East region also includes 6 of the 12 member countries 
that make up the Organization of the Petroleum Exporting 
Countries (Iran, Iraq, Kuwait, Qatar, Saudi Arabia, and the 
UAE), and 7 of the 11 member countries that make up the 
Organization of Arab Petroleum Exporting Countries (Bahrain, 
Iraq, Kuwait, Qatar, Saudi Arabia, Syria, and the UAE). Israel 
and Turkey were members of the Organisation for Economic 
Co-operation and Development (table 1). 
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General Economic Conditions 


In 2012, the gross domestic product (GDP) based on 
purchasing power parity of the Middle East region was about 
$4.4 trillion, which accounted for 5.2% of the world’s GDP. The 
GDP growth rate of many of the countries in the Middle East 
decreased in 2012 compared with that of 2011. The GDP growth 
rates for Bahrain, Jordan, and Yemen, however, increased during 
the period of comparison. The countries with the greatest change 
in the GDP growth rate between the years 2011 and 2012 were 
Syria, where the GDP growth rate contracted by 19.5% (owing 
to the ongoing civil war), followed by Yemen, where the GDP 
expanded by 15% (owing to the end of political unrest, which 
continued throughout 2011). Iraq was the country with the fastest 
economic growth rate (8.4%) in the Middle East region in 2012. 
The increase was owing to increases in the production and export 
of crude oil. Decreases in the GDP, which were attributed to the 
effects of civil conflict, disruption of production, and international 
sanctions, were noted for Syria (-21.8%) and Iran (-1.9%) in 
2012. For most of the countries of the region, economic growth 
was driven mainly by the exports of hydrocarbons to the world 
market. The economies of most of the oil-producing nations in the 
region were sustained by the high international market prices for 
crude oil (table 2; U.S. Energy Information Administration, 2012). 

The hydrocarbon industry continued to be a significant 
factor in the economies of the entire region, directly through 
the wealth it created in the producing countries and indirectly 
through the generation of a higher disposable income in the 
hands of expatriates working in the hydrocarbon industry. Most 
of the countries in the region were diversifying their economies. 
Production of metals and industrial minerals was a significant 
factor in the economies of Iran and Turkey; metal production 
also was a factor in the nonfuel economies of Bahrain, Oman, 
Qatar, Saudi Arabia, and the UAE. 

Competitively priced electric energy from the region’s 
abundant supply of crude oil and natural gas (especially in Iran 
and most of the GCC countries) and the region’s geographic 
location (which allows for access to ocean transportation) 
continued to provide a basis for the region’s development of 
energy-intensive mineral industries to produce aluminum, 
cement, crude steel, direct-reduced iron (DRI), fertilizers, 
petrochemicals, and rolled steel. 


Legislation 


Iran and Syria were subject to numerous sanctions by 
the European Union and the United States. The United 
States extended Executive Orders 13574 and 13590, which 
authorized the implementation of additional sanctions against 
Iran because of concerns about the possible goals of Iran’s 
nuclear program. Additional Executive orders issued by the 
President of the United States in 2012 that concerned Iranian 
sanctions included Executive Order 13599 of February 5, 
Executive Order 13606 of April 22, Executive Order 13608 


of May I, Executive Order 13622 of July 30, and Executive 
Order 13628 of October 9. Public Law 112-239 of 

January 2, 2013 [National Defense Authorization Act for 
Fiscal Year 2013 (NDAA-2013)] included additional sanctions 
that would take effect in July 2013. Mineral sector activities 
affected by the subsection of NDAA-—2013 that was titled the 
Iran Freedom and Counter-Proliferation Act of 2012 included 
the sale, supply, or transfer (directly or indirectly to or from 
Iran) of coal, graphite, precious metals, raw metals (which 
may include ore) or semifinished metals (such as aluminum 
and steel), and software for integrating industrial processes 
(U.S. Department of the Treasury, undated). 

In Iran, to offset the increased cost of domestically produced 
minerals, which was attributed to the effect of inflation on 
the Iranian rial, several mining companies and the Ministry 
of Industries and Mines agreed that mineral products would 
be sold on the Iran Mercantile Exchange at prices determined 
by using the foreign currency room rate instead of the official 
exchange rate. The change resulted in a 15% to 20% decrease 
in the domestic prices of metal products and petrochemicals. 

In October, the Government of Iran implemented a ban on the 
export of about 50 products, which included several mineral 
products, to maintain a domestic supply of the products. The 
ban affected the local demand for and prices of mineral products 
(Watanabe, 2012; Turquoise Partners, 2013, p. 3). 

Three types of economic sanctions imposed against Syria 
by the United States in previous years continued throughout 
2012. The most comprehensive sanction was called the 
Syria Accountability Act of 2004, which prohibits the export 
of most goods containing more than 10% U.S.-manufactured 
component parts to Syria. Another type of sanction, resulting 
from the USA Patriot Act, was levied specifically against the 
Commercial Bank of Syria in 2006. The third type of sanction 
is contained in Executive Orders 13224, 13315, 13338, 13382, 
13399, 13441, 13460, and 13572 from the President of the 
United States; these Executive orders specifically deny certain 
Syrian citizens and entities access to the U.S. financial system 
because of their participation in the proliferation of weapons of 
mass destruction; their association with Al Qaida or the Taliban; 
and (or) their association with destabilizing activities in Iraq and 
Lebanon (Obama, 2011; U.S. Department of State, 2012). 

The Council of the European Union (EU Council) extended its 
sanctions against Syria until June 2014; these sanctions include 
an oil embargo and other trade bans as well as restrictions on 
investments, financial activity, and transport sector activity. 
Additional actions by the EU Council included freezing assets 
of a number of entities and individuals associated with the 
violent repression in Syria, including the Central Bank of Syria 
(Council of the European Union, 2012). 

As of yearend 2012, Iraq’s draft gas and oil legislation known 
as the Hydrocarbon Law, which was first proposed in 2007 
and had been under examination in the Council of Ministers 
since October 2008, remained stalled because of disagreements 
among Iraqi parties on wider political issues, including 
revenue sharing. The proposed law would create an oil and gas 
council to oversee the country’s oil and gas sector and would 
establish the Iraq National Oil Co. (U.S. Energy Information 
Administration, 2013). 
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In Yemen, a new mining law became effective in 2012. 
The Mines and Quarries Law (law No. 22 of 2010) regulates 
artisanal mining operations, mineral exploration and 
prospecting, and mine production in the country. 


Exploration 


Local and international exploration companies explored for 
minerals in most of the countries of the region. In 2012, nonfuel 
mineral exploration in the Middle East was most notable in 
Turkey. Mineral exploration continued also in Iran, Oman, 
Saudi Arabia, and Yemen. Metal exploration in the region 
focused on chromium, copper, gold, lead, manganese, silver, 
and zinc (table 3). 

Exploration activities for crude oil and natural gas continued 
in such countries as Iran, Iraq, Israel, and Saudi Arabia. 
State-owned and international oil companies explored for 
hydrocarbons in many of the countries in the region. Crude oil 
discoveries were reported in Iran, Iraq, Israel, Saudi Arabia, and 
Syria, and natural gas discoveries were reported in Iran, Syria, 
and Yemen (Organization of Arab Petroleum Exporting Countnes, 
2013, p. 20, 22; U.S. Energy Information Administration, 2014a). 


Commodity Overview 


In tables 5 through 13, estimates for the production of major 
mineral commodities for 2015 and beyond have been based 
upon supply-side assumptions, such as announced plans for 
increased production/new capacity construction and bankable 
feasibility studies. The outlook tables in this summary chapter 
show historic production and projected production trends; 
therefore, no indication is made about whether the data are 
estimated or reported, and revisions are not identified. Data on 
individual mineral commodities in the tables in the individual 
country chapters are labeled to indicate estimates and revisions. 
The outlook segments of the mineral commodity tables are 
based on projected trends that could affect current (2012) 
producing facilities and on planned new facilities that operating 
companies, consortia, or Governments have projected to 
come online within indicated timeframes. Forward-looking 
information, which includes estimates of future production, 
exploration and mine development, cost of capital projects, and 
timing of the start of operations, are subject to a variety of risks 
and uncertainties that could cause actual events or results to 
differ significantly from expected outcomes. Projects listed in 
the following section are presented as an indication of industry 
plans and are not a USGS prediction of what will take place. 

In 2012, the main contributions of the Middle East region 
to the world’s supply of mineral commodities included crude 
oil (33%), gypsum (31%), natural gas (16.3%), potash (13%), 
chromite and refined petroleum products (11% each), ammonia 
(9%), aluminum (8%), cement and phosphate rock (6% each), 
and crude steel (4%) (table 4; BP p.l.c., 2013, p. 20). 


Metals 


Bauxite and Alumina and Aluminum.—In 2012, the 
Middle East region’s share in world aluminum production 
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as about 8% (table 4). Aluminum production i in the region is 

troj ected to increase by 58% to about 6.3 million metric tons 

Mier year (Mt/yr) by 2019 from about 4.0 Mt/yr in 2012 following 

= 1¢ completion of new smelters in the region (including those 

iat were being built by South Aluminum Corp. in Iran and 
audi Arabian Mining Co. (Ma’aden) in Saudi Arabia, and the 
lanned expansion of smelters in Bahrain, Oman, Turkey, and the 

JAE. In addition to primary aluminum production, a number of 

mlownstream facilities in such countries as Bahrain, Oman, Qatar, 

issnd the UAE produced value-added aluminum products (table 6). 

1 In Saudi Arabia, Ma’aden Bauxite and Alumina Co., which 

trvyas a joint venture of Ma’aden (74.9% interest) and Alcoa Inc. 

w2f the United States (25.1% interest), continued to develop 
metallurgical-grade bauxite mine at Al Baitha. Initial mine 
msroduction was expected to begin in 2014. Bauxite would be 
wishipped by rail to Ma’aden’s alumina refinery at Ras Al-Khair, 
soy hich also was under construction. Ma’aden also produced 
yroWw-grade bauxite from the Az Zabirah Mine that was used by 
44ae construction industry. When the Al Baitha Mine reaches full 

:7rOduction in 2017, Saudi Arabia’s bauxite output was expected 

Eg? exceed the combined capacity of the region’s other bauxite 

ngtoducers i in Iran and Turkey, and Saudi Arabia was expected 

9 become the region’s leading producer of bauxite. Bauxite 
rroduction in the Middle East region is projected to increase by 
11% by 2015 and by 179% by 2017 (tables 5, 6; Saudi Arabian 

yAining Co., 2013, p. 10). 
yj» Ma/’aden Aluminium Co. initiated production from 
"saudi Arabia’s first aluminum smelter, which was located at 

5828 Al-Khair about 90 kilometers northwest of Jubail. Ma’aden 

gh luminium was owned by Ma’aden (74.9% equity interest) and 

slcoa (25.1% interest) (Saudi Arabian Mining Co., 2013, p. 69). 

~ The UAE is expected to become a major producer of 

*luminum because of the merger of Dubai Aluminium Co. Ltd. 

nd Emirates Aluminium Co. Ltd. (EMAL) into one entity 
t=, amed Emirates Global Aluminium (EGA) in 2013. With this 

="nerger, EGA would become the world’s fifth-ranked aluminum 

s ompany (valued at $15 billion). When the construction of 

=MAL’s phase 2 expansion project is completed in 2014, 

SGA would have 2.4 Mt/yr of primary aluminum production 

Sg capacity and a combined power-generation capacity of 

*="5 350 megawatts (MW). In 2013, Mubadala Development Co. 
ia J.S.C. acquired the share of Guinea Alumina Corp. previously 

' “owned by BHP Billiton of Australia and became the sole owner, 

“as well as the holder of Guinea Alumina’s 50-year mining 

:J“soncession on an approximately 1.3-billion-metric-ton (Gt) 

‘* bauxite deposit in Guinea. Mubadala and Zhenjiang Coking Gas 
£*'‘Group Co. of China created a joint venture, Jiangsu Suyadi Tancai 
23 Coiieaty Ltd., to produce 500,000 metric tons (t) of anode-grade 

: calcined petroleum coke in China. Most of the production would 

s“Dbe used to supply Mubadala’s aluminum smelters in the UAE 

x© (Mubadala Development Co. P.J.S.C., 2013). 

2° Chromium.—In 2012, the Middle East region accounted for 

3° 11% of the world’s production of chromite. Turkey was the 

>. leading producer of chromite in the region followed by Oman 

and Iran (table 4). 
Chromite production in Oman decreased for the second year 
to 555,000 t from 617,000 t in 2011 and 865,000 t (revised) 

.2'in 2010. The decrease was attributed to efforts by the 

KP 
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Government of Oman and chromite producers to restrict ore 
exports and increase exports of more highly concentrated 
chromium oxide. In 2012, four ferrochrome smelters were at 
different stages of construction in the Freezone Sohar. Muscat 
Overseas Group, which was the parent company of Al Tamman, 
and Indsil Group of India were building two ferrochrome 
smelters in Oman that would each have the capacity to 

produce 75,000 metric tons per year (t/yr) of ferrochrome. 

The first ferrochrome smelter was expected to be completed in 
2013, and the second, by the end of 2014. Metkore Alloys & 
Industries Ltd. of India had started preparation work to build 

a 165,000-t/yr-capacity ferrochrome smelter at the Freezone 
Sohar. The $80 million smelter, which was expected to 
commence production in 2014, would use chromite mined in 
Oman; the smelter’s entire output would be exported to India. 
Gulf Mining Group was also building a $30 million ferrochrome 
smelter in Oman that would have the capacity to produce 
50,000 t/yr of ferrochrome (Al Tamman Trading Establishment 
L.L.C., 2012; Watts, 2012). 

Copper.—The Middle East region was a minor contributor 
to the world’s copper supply. Iran was the most notable copper 
producer in the region. New copper production projects included 
those of National Iranian Copper Industries Co. (NICICO), 
which, in accordance with the latest Iranian 5-year plan, planned 
to increase the company’s copper ore output. NICICO proposed 
to develop additional copper mine capacity with the construction 
of the Chah Firooz, the Chah Mesi, the Dareh Alo (also 
transliterated as Daraloo or Dar Alou), the Darreh Zar, the Haft, 
the Cheshmeh, the Ijoo, the Kahang, the Masjed Daghi, the 
Nochun, and the Taft copper mines (table 7; National Iranian 
Copper Industries Co., 2012, slides 1-32). 

Iran was expected to expand its primary copper smelting 
and refining capacity (table 8). NICICO planned to build 
copper refineries at the Shahre Babak copper complex (which 
included the Miduk copper mine and the Khatoonabad smelter) 
and at the Sungun copper complex. Solvent extraction and 
electrowinning (SX/EW) facilities were planned for the 
Chah Firooz, the Dareh Alo, the Miduk, the Sungun, and 
the Taft Mines. Iran also had significant secondary copper 
refining capacity. The availability of international funding 
for capital-intensive development of mineral-related projects 
by companies operating in Iran, however, was impaired by 
international economic sanctions, which were a response to the 
Government’s nuclear programs. 

In Israel, Altos Hornos de México S.A.B. de C.V. (AHMSA) 
planned to reopen the Timna copper mines near Eliat and to 
build a new SX/EW plant with a capacity of 24,000 t/yr. The 
company started construction of the new plant in 2012 (Altos 
Hornos de Mexico S.A.B. de C.V., 2013, p. 2). 

In Saudi Arabia, Al Masane Al Kobra Mining Co. 

(AMAK), which was a joint venture of local investors and 

the Arabian American Development Co. of the United States, 
began production of copper and zinc concentrates from the 

Al Masane Mine. Copper mine production in the Middle East 
region is expected to increase from the current (2012) level by 
62% in 2015 and by about 84% in 2019. 

Gold.—The Middle East’s gold mines were modest 
contributors to the world’s supply of precious metals. Turkey 
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and Saudi Arabia were the major gold producers in the region, 
and Iran was a minor producer. The completion of planned 
increases in the production capacity of gold mines in Iran, 

Saudi Arabia, and Turkey could result in the production of about 
66 t of mined gold by 2019 (table 9). 

Gold refining in the Middle East region took place mainly 
in the UAE. The country had eight gold refineries that had a 
combined capacity of 3,125 t/yr. The UAE’s gold trade was 
significant regionally and globally in terms of the volume and 
value of its gold trade. In 2012, gold exports from the UAE 
increased in value but decreased in amount compared with those 
of 2011. The value of gold exports increased to $14.7 billion in 
2012 from $13.9 billion in 2011. The quantity of gold exports, 
however, decreased to 287 t from 356 t in 2011. The UAE’s 
gold imports increased significantly in both value and volume 
in 2012 compared with those of 2011. The UAE imported 
2,428 t of gold worth $8.2 billion compared with 822 t worth 
$3.1 billion in 2011. India remained the UAE’s leading gold 
trading partner (Dubai Multi Commodities Centre Authority, 
2013). 

Iron and Steel.—Continued demand for steel reinforcing bar 
(rebar) for concrete by the construction industry for residential 
housing and commercial projects spurred most of the planned 
expansions of steel production capacity in the Middle East. As a 
region, the Middle East was a minor contributor to the world’s 
steel production (4% of total world production). Turkey was 
the region’s leading steel producer and exporter and was ranked 
10th among steel-producing countries. Turkey was responsible 
for about 58% of the region’s total production of steel followed 
by Iran, which produced about 23%, and Saudi Arabia, which 
produced 8%. Crude steel production was expected to increase 
by 54% in the Middle East region from 2012 to 2019 (table 11; 
World Steel Association, 2013). 

For many countries of the region, a large segment of the 
fast-growing population was young in age. In Iraq and Yemen, 
about 40% of the population was estimated to be younger 
than 14 years of age, as was about 30% of the population of 
Saudi Arabia and more than 20% of the population of Iran and 
Turkey. New household creation was expected to increase the 
demand for housing significantly, and many of the Middle East 
region’s new housing units were expected to be located in 
urban areas, which would increase the demand for steel 
construction products, especially steel rebar. In Saudi Arabia, 
the Government planned to add 500,000 housing units by 2015. 
In addition to housing, planned industrial and infrastructure 
projects in the region were expected to absorb additional 
volumes of construction material (such as aggregates, cement, 
copper, silica sand, and steel) (Global Investment House, 2011, 
p. 10-11; 2012, p. 19-20; United Nations, undated). 

A significant proportion of Turkey’s steel was produced from 
steel scrap in electric arc furnaces. The Bureau of International 
Recycling reported that Turkey’s steel scrap consumption 
increased by 5.1% in 2012 to 32.4 million metric tons (Mt). 
Much of the steel scrap was imported from the United States. 
Erdemir’s rolling mills produced 3.2 Mt of crude steel at the 
Eregli plant in 2012, where blast furnace No. 1 was relined 
and the rolling mills of hot-strip mill No. 1 were replaced. 
Erdemir also produced 2 Mt of hot-rolled coil and about 
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1.6 Mt of cold-rolled coil at the plant, which is located in 
Zonguldak Province. Iskenderun Demir ve Celik A.S. (Isdemir), 
which was a subsidiary of Erdemir, produced 4.6 Mt of crude 
steel at the Iskenderun plant, which is located in Hatay Province. 
Isdemir completed the renovation of coke oven battery No. 4 

in 2012 and produced about 2.4 Mt of hot-rolled coil and 
rolled 1.5 Mt of long products in 2012 (Eregli Demir ve Celik 
Fabrikalari T.A.S., 2013, p. 10-13; 2013b; Scrap Register, 
2013). 

Iron Ore.—In the Middle East, iron ore was mined only 
in Iran and Turkey. Iran was the region’s leading iron ore 
producer, and increases in Iranian iron ore production capacity 
were planned. In 2012 in Iran, National Iranian Steel Co. 
(NISCO) inaugurated the 2-Mt/yr-capacity Zarand iron ore 
concentrator, which was built by China Nonferrous Metal 
Industry’s Foreign Engineering and Construction Company, Ltd. 
Also in 2012, a 300,000-t/yr-capacity iron ore concentrator was 
commissioned in Yazd Province, and Outotec was awarded a 
contract to design a 5-Mt/yr-capacity iron ore pelletizing plant 
in Kerman Province. A new iron ore mine was expected to be 
opened at Chah Gaz in 2013. Additionally, the expansions in 
the production capacities of the iron ore mines of Chadormalu 
Mining and Industrial Co., Gol-e-Gohar Iron Ore Co., and 
Sangan Iron Ore Co. were expected to be completed by 2016 
(table 10; Outotec Oyj, 2012; Tehran Times, 2012). 

National Mining Co. of Saudi Arabia and STX Heavy 
Industries of the Republic of Korea signed a contract to advance 
the development of the Wadi Sawawin deposit in northwestern 
Saudi Arabia. The Wadi Sawawin project’s planned iron ore 
mine and 5-Mt/yr-capacity iron ore pelletizing DRI plant 
were scheduled to begin production by 2016, but a subsequent 
dispute delayed the start of construction of the Wadi Sawawin 
Mine and the associated pelletizing DRI plant indefinitely. 
Beneficiated iron ore production the Middle East region by Iran 
and Turkey is expected to increase by 27% by 2017 (table 10; 
London Mining p.l.c., 2011). 

Nickel.—Turkey was the only country that produced nickel 
in the Middle East in 2012. Nickel production in Turkey is 
expected to more than double by 2015 (table 12). Meta Nikel 
Kobalt A.S. of Turkey (a subsidiary of Meta Madencilik Limited 
Sti.) started construction of the Gordes nickel refinery in Manisa 
Province. The refinery was expected to process about 1.5 Mt/yr 
of ore in 2013, and output was expected to be 10,000 t/yr of 
nickel and 500 to 800 t/yr of cobalt salts (Kalkinmaforum.com, 
2012; Kobiden News, 2012). 


Industrial Minerals 


Diamond.—No rough diamond was produced from mines in 
the Middle East region. Diamond cutting and trading, however, 
was a notable segment of the mineral economies of Israel, 
Lebanon, and the UAE, all of which were Kimberley Process 
Certification Scheme participants. 

Israel was one of the world’s leading diamond cutting and 
trading centers; its diamond cutting and polishing companies 
specialized in large, high-value gemstones. In 2012, the value 
of Israel’s cut and polished diamond exports decreased to 
$5.6 billion from $7.2 billion in 2011. Of that amount, the 
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value of Israel’s cut and polished diamond exports produced 
‘rom domestic cutting and polishing operations decreased to 
31.3 billion from $1.5 billion in 2011. Israel’s cut and polished 
iamond production declined in recent years because of 
‘Sompetition from Chinese and Indian producers, which had lower 
“abor costs (Israel Diamond Institute Group of Companies, 2012; 
Kimberley Process Certification Scheme, 2012, 2013). 
t Lebanon’s diamond exports decreased by about 58% in 

value and 36% in volume in 2012 compared with that of 2011. 
‘Rough and polished diamond exports totaled 704,390 carats 
walued at more than $125 million in 2012 compared with 
i ,104,935 carats valued at more $296 million in 2011. Similarly, 
iliamond imports decreased by 48% in volume and 45% in value 
mompared with those of 2012. Lebanon imported 683,390 carats 
~of diamond worth $112.8 million in 2012 compared with 
1,177,960 carats worth about $205 million in 2011 (Kimberley 
Process Certification Scheme, 2012, 2013). 
a In 2012, the UAE’s diamond exports accounted for 15% 
oy volume and 14% by value of the total world diamond 
exports, and its imports accounted for 15% by volume and 9% 
py value of the world’s total diamond imports. The country 
exported 60.4 million carats of rough and polished diamond 
valued at $6.8 billion compared with 47.4 million carats 
/alued at $5.9 billion in 2011; it imported 59.7 million carats 
“of rough and polished diamond valued at about $4.6 billion 
jcompared with 52.4 million carats valued at about $3.8 billion 
sn 2011. The UAE’s top diamond trading partners included 
;pelgium, Hong Kong, India, and Switzerland, and its other 
grading partners were Angola and the Democratic Republic of 
sche Congo [Congo (Kinshasa)] (Kimberley Process Certification 
ae 2012, 2013; Dubai Multi Commodities Centre 
(Authority, 2013). 
4 Phosphate Rock.—Jordan was the region’s leading producer 
sof phosphate rock in 2012. Other countries that produced 

: * shosphate rock in the Middle East were Iran, Iraq, Israel, Syria, 
“and Turkey (table 4). Saudi Arabia was expected to become 
on region’s leading phosphate rock producer following the 
<pompletion of the Al Jalamid phosphate mine, the Ras Al-Khair 
“fertilizer plant, and the Wa’ad Al Shamal project. In 2012, Saudi 

bia began phosphate rock mining from Al Jalamid deposit. 

“The output was transferred by rail to a fertilizer manufacturing 
“plant at Ras Al-Khair. In February, Ma’aden’s 3-Mt/yr-capacity 
“¢iammonium phosphate fertilizer complex at Ras Al-Khair 
formerly known as Ras Az Zawr) began commercial 
“production. About 1.43 Mt of fertilizer was produced in 2012. 
Saudi Arabia was planning to develop another phosphate mining 
and fertilizer manufacturing complex at Wa’ad Al Shammal. 
The project was also known as the King Abdullah Project for 
,the Development of the Promise of the North (Saudi Arabian 
mine Co., 2013, p. 66-67). 
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Mineral Fuels 
Coal.—lIran and Turkey were the only countries in the 

" Middle East region that produced coal. Turkey was the region’s 
¥ * predominant coal miner; it produced 81 Mt of coal in 2012 

” compared with 78 Mt in 2010 (table 13). In Turkey, coal 
production was used primarily for electrical power generation. 
5 
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The Turkish Government encouraged the use of natural gas 
for new electrical power generation projects and retained 
control of hydroelectric generating facilities; however, many 
of Turkey’s lignite and subbituminous coal operations and 
associated mine-mouth electrical power generating plants had 
been divested to the private sector in the past decade. As a 
result, the level of the coal production could vary, depending 
on the demand for electric power not met by imported natural 
gas. Imports of natural gas by pipeline came mainly from, in 
order of volume, Russia, Iran, and Azerbaijan and imports 

by ship as liquefied natural gas came from Algeria and Qatar 
(U.S. Energy Information Administration, 2014b). 

Spurred in part by the effects of international economic 
sanctions, which limited coal imports, Iran planned to double 
its domestic coal-production capacity to more than 4.5 Mt/yr 
by yearend 2013. Salable coal production in Iran and Turkey is 
projected to increase by 28% by 2017, and most of the increase 
would be in Turkey (table 13). 

Natural Gas and Petroleum.—The Middle East region 
accounted for 43% of the world’s natural gas reserves at the end 
of 2012. Iran held 18.0% of the world’s reserves and Qatar held 
13.4%. The share of the Middle East region in the world’s crude 
oil production was about 33% of the world’s total production 
in both 2011 and 2012. Saudi Arabia was the leading petroleum 
producing country in the world, in terms of the volume of 
production, with output of 4.2 billion 42-gallon barrels (Gbbl) in 
2012. Other notable crude oil-producing countries in the region 
(based on production volume) included Iran (ranked sixth in the 
world), the UAE (seventh), Kuwait (eighth), and Irag (ninth). 
According to the BP Statistical Review of World Energy, the 
region’s proved crude oil reserves were estimated to be 808 Gbbl, 
or 48.4% of the world’s total crude oil reserves. Saudi Arabia held 
15.9% of proved oil reserves worldwide; Iran, 9.4%; Iraq, 9.0%; 
Kuwait, 6.1%, and the UAE, 5.9% (BP p.l.c., 2013, p. 6, 20). 

In Saudi Arabia, Saudi Aramco reported drilling 199 oil 
exploration and development wells and 100 gas exploration 
and development wells. The company announced discoveries 
of a new oilfield at Aslaf and new gas reservoirs at Sha’ur and 
Umm Ramil. Development of the offshore Karan sour (high 
sulfur content) gasfield in the Persian Gulf was completed in 
2012 and full production capacity of 18.6 billion cubic meters 
per year was reached. Work continued on the development 
of the Manifa oilfield, which was expected to be completed 
by 2013. Construction of the Wasit Gas plant, which would 
handle output from the Arabiyah and the Hasbah gasfields, was 
expected to be completed by 2014 (Saudi Arabian Oil Co., 2012, 
p. 23; 2013, p. 16, 21-22). 

Three crude oil refineries were under construction in Saudi 
Arabia in 2012. They were the 400,000-barrel-per-day (bbl/d)- 
capacity heavy-crude-oil refinery of Saudi Aramco Total 
Refining and Petrochemical Co. (SATORP) at Jubail, which 
began pre-commissioning in late 2012 and was expected to 
begin initial operations in 2013; the 400,000-bbl/d-capacity 
heavy-crude-oil refinery of Yanbu Aramco Sinopec Refining 
Company Ltd. (YASREF), which was expected to be completed 
by 2014 for the joint venture of Saudi Aramco and China 
Petrochemical Corp. (Sinopec); and the proposed 400,000-bbl/d- 
capacity heavy-crude-oil Jazan Refinery and Terminal project, 
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which was scheduled to be operational by 2016. Development of 
the proposed Rabigh Phase II project, which would expand the 
Rabigh Refining & Petrochemical Co. (PetroRabigh) refinery 
and petrochemical plant, was approved in 2012. Hydrocarbon 
production in the region is expected to increase gradually, 
especially in Iran, Iraq, Saudi Arabia, and the UAE (Saudi 
Arabian Oil Co., 2013, p. 32). 

The UAE’s petroleum refining capacity increased slightly in 
2012 to 471,300 bbl/d from 466,300 bbi/d in 2011. Abu Dhabi 
Oil Refining Co. (Takreer) was implementing a $10 billion plan 
that encompassed three large expansion projects for the Ruwais 
oil refinery. Takreer was also building Group III base oils 
production facilities at the Ruwais refinery with a capacity to 
produce 500,000 t/yr of Group III base oils and 100,000 t/yr of 
Group II base oils (Abu Dhabi Oil Refining Co., 2013). 

In 2012, the Middle East region was a significant partner in 
the world’s crude oil and natural gas trade; it was responsible 
for about one-half of the world’s crude oil exports, 40.0% of the 
world’s liquefied natural gas exports, and 3.9% of the world’s 
natural gas pipeline exports. The region also had 8.9% of the 
world’s petroleum refinery capacity and accounted for 12.2% of 
the world’s refined petroleum products exports (BP p.l.c., 2013, 
p. 16, 19, 29). 
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: TABLE | 
2 MIDDLE EAST: AREA AND POPULATION IN 2012 
_ Area’ Estimated population” 
1 Country/Territory (square kilometers) (millions) 
1 Bahrain 760 1.3 
Iran 1,648,195 76.4 
Iraq 438,317 32.6 
oe Israel 20,770 7.9 
ve Jordan 89,342 6.3 
ay) Kuwait 17,818 3.3 
m2. Lebanon 10,400 4.4 
Oman 309,500 3.3 
wd Qatar 11,586 2.1 
ES Saudi Arabia 2,149,690 28.3 
a Syria 185,180 22.4 
© Turkey 783,562 74.0 
ut United Arab Emirates 83,600 9.2 
; West Bank and Gaza Strip 6,220 4.0 
e Yemen 527,968 23.9 
. Total 6,282,908 299.4 
= World total 510,072,000 7,046.4 
' 'Source: U.S. Central Intelligence Agency, The World Factbook 2013. 
S Source: The World Bank, 2013 World Development Indicators Database. 
2) 
< TABLE 2 
. MIDDLE EAST: GROSS DOMESTIC PRODUCT"? 
J Gross domestic product in 2012 based Real gross domestic product 
on purchasing power parity growth rate 
3 Gross value Per capita (percentage) 
, Country/Territory (million dollars) (dollars) 2010 2011 2012 
x Bahrain 33,029 28,691 4.7 2.1 4.8 
Iran 988,437 12,986 5.9 2.0 -1.9 
~ Iraq 236,044 7,004 5.9 8.9 8.4 
Israel 260,909 33,878 5.7 4.6 3.4 
6 Jordan 38,236 5,977 2.3 2.6 2.8 
; Kuwait 150,905 39,874 -2.3 8.2 6.2 
4 Lebanon 62,501 15,587 7.0 1.5 1.5 
i Oman 89,057 28,843 5.6 5.4 5.0 
, Qatar 185,300 100,889 16.7 14.1 6.2 
4 Saudi Arabia 883,666 30,477 7.4 7.1 5.1 
‘ Syria NA NA 3.4 2.3 -21.8 
: Turkey 1,109,173 14,812 9.2 8.5 2.2 
: United Arab Emirates 255,812 29,176 1.7 5.2 4.4 
: West Bank and Gaza Strip 10,225 2,389 9.3 12.2 5.9 
’ Yemen 58,272 2,251 7.7 -12.7 2.4 
; Total 4,361,566 XX XX XX XX 
World total 83,193,418 XX 5.1 3.8 3.2 


NA Not available. XX Not applicable. 


"Source: International Monetary Fund, World Economic Outlook Database, October 2013. 


! Gross domestic product listed may differ from that reported in individual country chapters owing to differences 


in the source or date of reporting. 
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TABLE 5 


MIDDLE EAST: HISTORIC AND PROJECTED BAUXITE MINE PRODUCTION, 2005-2019! 


(Metric tons) 
Country 2005 2010 2012 
Iran 437,595 681,235 820,000 
Saudi Arabia” a 2. i 
Turkey 475,349 1,311,064 1,473,695 
Total 910,000 1,990,000 2,290,000 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


"Does not include production of low-grade bauxite for cement, which began in 2008. 


TABLE 6 


2015° 2017° 
800,000 800,000 
2,000,000 4,000,000 
1,600,000 1,600,000 
4,400,000 6,400,000 


2019° 
800,000 
4,000,000 
1,600,000 
6,400,000 


MIDDLE EAST: HISTORIC AND PROJECTED PRIMARY AND SECONDARY ALUMINUM METAL PRODUCTION, 2005-2019! 


(Metric tons) 
Country 2005 2010 2012 2015° 2017° 2019° 
Bahrain’ 750,710 850,700 890,000 1,000,000 1,300,000 1,300,000 
Iran 220,000 192,000 230,000 400,000 770,000 770,000 
Oman -- 367,000 360,000 375,000 375,000 400,000 
Qatar -- 190,000 604,000 604,000 585,000 585,000 
Saudi Arabia -- -- -- 740,000 740,000 740,000 
Turkey 60,000 60,000 60,000 60,000 80,000 80,000 
United Arab Emirates 722,000 1,400,000 1,820,000 2,400,000 2,400,000 2,400,000 
Total 1,750,000 3,060,000 3,960,000 5,580,000 6,250,000 6,300,000 
“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
*May include some secondary aluminum produced from used beverage cans. 
TABLE 7 
MIDDLE EAST: HISTORIC AND PROJECTED COPPER MINE PRODUCTION, 2005-2019! 
(Metal content of concentrate in thousand metric tons) 
Country 2005 2010 2012 2015° 2017° 2019° 
Iran 190 255 260 430 500 500 
Israel -- -- -- 8 20 20 
Oman -- 2 2 4 4 4 
Saudi Arabia l Z 6 10 10 10 
Turkey” 46 97 100 _ 150 150 150 
Total 240 360 370 600 680 680 


“Estimated. -- Negligible or no production. 
‘Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
Concentrate production estimated to be about 85% of mined ore (gross weight). 
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TABLE 8 
MIDDLE EAST: HISTORIC AND PROJECTED REFINED COPPER METAL PRODUCTION, 2005-2019"? 


(Metric tons) 
Country 2005 2010 2012 2015° 2017° 2019° 
Iran 178,000 220,000 225,000 250,000 350,000 450,000 
Israel -- -- -- 4,000 20,000 20,000 
Oman 24,543 15,000 16,000 32,000 32,000 32,000 
Turkey 95,000 47,000 80,000 200,000 200,000 200,000 


Total 300,000 280,000 320,000 486,000 600,000 700,000 
“Estimated. -- Negligible or no production. 


‘Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
*May include secondary production. 


TABLE 9 
MIDDLE EAST: HISTORIC AND PROJECTED GOLD MINE PRODUCTION, 2005-2019" 


(Metal content in kilograms) 
Country 2005 2010 2012 2015° 2017° 2019° 
Iran 1,000 2,000 2,500 6,000 10,000 10,000 
Oman 384 82 -- 100 100 100 
Saudi Arabia 7,456 4,476 4,347 7,000 7,000 6,000 
Turkey 4,170 16,890 29,370 45,000 50,000 50,000 
Total 13,000 23,000 36,000 58,000 67,000 66,000 


“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 10 
MIDDLE EAST: HISTORIC AND PROJECTED BENEFICIATED IRON ORE PRODUCTION, 2005-2019! 


(Metal content in thousand metric tons) 


Country 2005 2010 2012 2015° 2017° 2019° 


Iran 9,162 16,500 24,000 26,000 30,000 30,000 
Turkey 2,450 2,700 2,300 3,000 3,000 3,000 

Total 12,000 19,000 26,000 29,000 33,000 33,000 
“Estimated. 


‘Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 11 
MIDDLE EAST: HISTORIC AND PROJECTED CRUDE STEEL PRODUCTION, 2005-2019! 


(Thousand metric tons) 


Country | 2005 si 2010 2012 2015° 2017° 2019° 
Iran 9,400 12,000 14,000 17,000 20,000 20,000 
Iraq ie “ ee 1,500 2,000 2,000 
Israel 480 430 430 480 480 480 
Jordan 150 150 150 390 390 390 
Kuwait 7 450 500 1,300 1,300 1,300 1,300 
Oman | 84 84 160 1,200 4,000 4,000 
Qatar 1,057 1,975 2,100 2,000 2,000 2,000 
Saudi Arabia 4,185 5,000 5,200 10,200 10,200 10,200 
Syri oe 70 70 10 400 400 400 
Turkey 2,960 29,030 36,000 42,000 47,000 50,000 
United Arab Emirates 90 1,180 2,408 4,700 5,000 5,000 

Total . 19,000 ——~50,000 62,000 81,000 93,000 96,000 


“Estimated. -- Negligible or no production. 
'Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 12 
AFRICA: HISTORIC AND PROJECTED NICKEL MINE PRODUCTION, 2005-2019 


(Metal content in metric tons) 


Country 2005 2010 2012 2015° 2017° 2019° 
Turkey 1,000 1,400 2,400 10,000 10,000 10,000 


“Estimated; estimated data are rounded to no more than three significant digits. 


TABLE 13 
MIDDLE EAST: HISTORIC AND PROJECTED SALABLE COAL PRODUCTION, 2005-2019'2 


(Thousand metric tons) 
Country 2005 2010 2012 2015° 2017° 2019° 
Iran 1,898 2,300 1,300 4,500 4,500 4,500 
Turkey 58,676 78,104 81,200 90,000 100,000 100,000 


Total 61,000 80,000 82,000 95,000 105,000 105,000 


“Estimated. 
'Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
"Includes anthracite, bituminous, and lignite. 
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THe MINERAL INDUSTRY OF BAHRAIN 
By Mowafa Taib 


The Kingdom of Bahrain, which occupies an area of 
'60 square kilometers, is the smallest country in the Middle East 
egion in terms of area and population. Bahrain is one of the six 
‘ountries that make the Cooperation Council for Arab States of 
he Gulf, better known as the Gulf Cooperation Council (GCC). 
n 2012, the country was the site of one of the largest aluminum 
melters in the world in terms of the volume of production; it 
vas the world’s ninth-ranked producer of primary aluminum 
und accounted for 2.0% of the world’s aluminum output. Other 
nineral commodities produced in Bahrain included ammonia, 
‘ement, crude oil, iron ore pellets from imported iron ore, 
erromanganese, ferrosilicon, methanol, natural gas, refined 
etroleum products, sulfur, and urea (table 1; Mobbs and others, 
1012; Bray, 2013). 


Viinerals in the National Economy 


In 2012, Bahrain’s gross domestic product (GDP) increased 
xy 3.9% in real terms compared with a revised increase of 2.1% 
n 2011. In 2012, the hydrocarbon sector accounted for 19.0% 
»f the GDP at constant prices, and the manufacturing sector, 
vhich included aluminum and iron and rolled steel production, 
iccounted for 15.5%. The Government’s gas and oil revenue 
iccounted for 87% of the country’s total revenue in 2012 
‘ompared with about 88% in 2011. Bahrain’s exports of goods 
ind services were valued at $19.8 billion in 2012 compared with 
trevised $19.6 billion in 2011. The value of petroleum products 
‘xports decreased by 2% to about $15.2 billion in 2012 from 
trevised $15.5 billion in 2011, and the volume of oil imports, 
vhich were imported from Saudi Arabia and exported after 
efining, increased to 80 million barrels (Mbbl) from 79 Mbb! 
n 2011 (Central Bank of Bahrain, 2013, p. 5; International 
Monetary Fund, 2013, p. 5, 11; Martin, 2013, p. 12; National Oil 
ind Gas Authority, 2013). 


?roduction 


In 2012, primary aluminum output, which was produced 
solely by Aluminium Bahrain B.S.C. (Alba), increased slightly 
compared with that of 2011. Ammonia and urea production, 
which was solely produced by Gulf Petrochemical Industries 
co. B.S.C. (GPIC), decreased by 10% and 7%, respectively, 
>ompared with that of 2011. Bahrain’s crude oil production 
Jecreased by about 9%, and gross natural gas production 
increased by 7% compared with that of 2011 (table 1). 


Structure of the Mineral Industry 


Bahrain had significant mineral industries for the Gulf 
region but, with exception of quarrying for limestone for 
cement, there were no active mines in the country. The mineral 
industry included a petrochemical sector, which produced 
nitrogen fertilizer and depended on locally produced and 
imported crude oil, and aluminum and iron and steel sectors, 
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which depended entirely on imported alumina and iron ore, 
respectively, for their operations. Although the Government 
was a major investor in Bahrain’s mineral industries, companies 
from Kuwait, Saudi Arabia, and the United Arab Emirates 
(UAE) held substantial equity interest in most of the country’s 
mineral enterprises. The National Oil and Gas Authority 
(NOGA) was the Government agency that was responsible 

for making policy, issuing regulations, and controlling the use 
of Bahrain’s hydrocarbon resources. NOGA Holding Co. was 
NOGA’s business and investment wing and the Government’s 
shareholder in such companies as Bahrain Petroleum Co., 
B.S.C. (Closed) (Bapco) (100% interest); Bahrain National Gas 
Co., B.S.C. (Banagas) (75% interest); Bahrain Aviation Fueling 
Co. (Bafco) (60% interest); Bahrain Lube Base Oil Co. (Bloc) 
(55% interest); Tatweer Petroleum (51% interest), Skaugen Gulf 
Petchem Carriers (35% interest), and GPIC (33.3% interest). 
Tatweer Petroleum, which was a joint venture of NOGA, 
Mubadala Development Co. of the UAE, and Occidental 
Petroleum Corp. of the United States, was created to increase 
crude oil production from the Bahrain oilfield and to meet 
Bahrain’s future energy requirement according to Bahrain’s 
Economic Vision 2030 plan (National O1! and Gas Authority, 
2013, p. 8). 

Alba was converted into a public company through an initial 
public offering in 2010 and was listed on the Bahrain Bourse 
and the London Stock Exchange. Alba’s shares were distributed 
among Government-owned Mumtalakat Holding Co. (69.38%), 
Sabic Industrial Investments Co. Ltd. of Saudi Arabia (20.62%), 
and others (10%) (Aluminium Bahrain B.S.C., 2013, p. 46; 
Tatweer Petroleum, 2013). 


Mineral Trade 


The United States and Bahrain are bound by a free trade 
agreement that has been in effect since 2006. Under the 
agreement, consumer and industrial goods are traded without 
tariffs between the two countries. The United States-Bahrain 
Bilateral Investment Treaty of 2001 regulates investment 
matters between the two countries (Office of the U.S. Trade 
Representative, 2013b). 

In 2012, the value of U.S. exports to Bahrain decreased to 
$1,211 million from $1,214 million in 2011, and the value of 
U.S. imports from Bahrain increased by 35% to $701 million 
from $518 million in 2011. U.S. exports included mainly 
civilian aircraft, industrial engines, and machinery. Bahrain’s 
exports to the United States included aluminum ($171 million), 
nitrogen fertilizer ($164 million), and finished metals 
($6 million) (Office of the U.S. Trade Representative, 2013a; 
U.S. Census Bureau, 2013). 
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Commodity Review 


Metals 


Aluminum.—Alba produced 890,217 metric tons (t) of 
primary aluminum compared with 881,310 t in 2011. The 
output was a historical record for the company. Alba’s mix of 
aluminum products included extrusion billet (41%), liquid metal 
(29%), rolling slabs (12%), foundry alloys (13%), and standard 
ingots (5%). Forty-six percent of the company’s output was used 
locally, 24% was exported to other countries in the Middle East 
and North Africa region, 14% went to Asian markets, and 12% 
went to European markets. Alba imported more than 1 million 
metric tons per year (Mt/yr) of alumina, which was supplied by 
Alcoa Inc. of the United States under a long-term agreement, 
and consumed 22% of the natural gas produced by Bahrain 
(table 1; Aluminium Bahrain B.S.C., 2013, p. 25; National Oil 
and Gas Authority, 2013, p. 12). 

Bahrain had a number of downstream aluminum companies. 
They included Aluminium Extrusion Co. (Balexco), Aluminium 
Wheel Co. W. L.L. (Aluwheel), Bahrain Atomisers International 
B.S.C., Bahrain and Midal Cables Ltd., Bahrain Recycling 
Plant, and Gulf Aluminium Rolling Mill Co. (table 2). 

Ferroalloys.—Bahrain Ferro Alloys B.S.C had the capacity 
to produce 35,000 metric tons per year (t/yr) of ferromanganese 
and 250,000 t/yr of ferrosilicon at its smelter at the Hidd 
Industrial Area. Bahrain Ferro Alloys, which was a subsidiary 
of ETA Star Holdings L.L.C. of the UAE, planned to produce 
high-carbon ferrochrome to meet the demand of local and 
regional steel producers (Bahrain Ferro Alloys B.S.C., 2013). 

Iron and Steel.—Gulf United Steel Holding Co. (Foulath) 
owned a majority interest in Gulf Industrial Investment Co. 
(E.C.) (GIIC), United Stainless Steel Co. B.S.C. (USCO), and 
United Steel Co. B.S.C. (SULB) (Closed). GIIC, which was 
established as an integrated iron and steel producer, operated 
two Allis-Chalmers (grate-kiln) pelletizing plants at the Hidd 
Industrial Area, GIIC’s two pelletizing plants had a combined 
production capacity of 11 Mt/yr of tron ore pellets for use in 
direct-reduced iron (DRI) plants. USCO had the capacity to 
produce 100,000 t/yr of stainless steel from imported black 
hot-band coils at its plant in the Hidd Industrial Area [table 2; 
Gulf Industrial Investment Co. (E.C.), 2013; Universal Rolling 
W.L.L., 2013]. 

In 2012, the SULB joint venture of Foulath (51%) and Yamato 
Kogyo Co. Ltd. of Japan (49%) was building a $1 billion steel 
mill at the Hidd Industrial Area. The SULB iron and steel 
complex’s three-module mill included a 1.5-Mt/yr-capacity DRI 
plant, a melt shop with a combined capacity of 970,000 t/yr, and 
a 600,000-t/yr-capacity heavy-section rolling mill. Production 
from the complex was expected to begin in 2013. Universal 
Rolling W.L.L. (Unirol), which was owned by Bahraini and 
Saudi investors, and the Bahrain-based International Investment 
Bank, produced steel-reinforcing bar (rebar) from its mill at 
the Hidd Industrial Area. The production capacity of the mill 
was 200,000 t/yr of rebar (Arab Steel, 2012; Universal Rolling 
W.L.L., 2013). 
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Industrial Minerals 


Cement.—Bahrain had one cement plant and one cement 
grinding mill in 2012. Falcon Cement Co., which was owned 
by Cemena Holding Company B.S.C. of Bahrain, produced 
cement at its plant located in the Hufaira Industrial Area and 
had the capacity to produce 350,000 metric tons per year (t/yr) 
of cement. Falcon planned to increase its capacity to 1.2 Mt/yr 
of cement by 2013. Arabian Gulf Cement Co. W.L.L. (Bahrain), 
which was a subsidiary of Star Cement Co. W.L.L. of the 
UAE, operated a clinker-grinding mill and had the capacity to 
produce 500,000 t/yr of cement. Clinker was transferred from 
the company’s other cement plants in the UAE. Star Cement 
was owned by UltraTech Cement Middle East Investments Ltd. 
of India (Falcon Cement Co. B.S.C., 2013; UltraTech Cement 
Middle East Investments Ltd., 2013). 

Nitrogen.—GPIC produced 411,000 t of ammonia and 
626,000 t of urea in 2012. Most of the company’s production of 
ammonia, methanol, and urea was exported. GPIC’s ammonia 
exports amounted to 63,000 t, 42% of which went to India, 
23% to Taiwan, 11% to the Republic of Korea, and 8% each to 
Africa, China, and Indonesia. The volume of GPIC’s exports 
of urea was 618,000 t. Sixty-eight percent of Bahrain’s urea 
exports went to the United States, and Thailand received 
11%; Pakistan, 8%; Australia and Brazil, 6% each; Africa, 

3%; and India and Uruguay, 2% each. GPIC moved forward 
with its $700 million expansion plan to increase its production 
capacity to 766,500 t/yr of ammonia and 1.3 Mt/yr of urea 
(Gulf Petrochemical Industries Co. B.S.C., 2013). 


Mineral Fuels 


Natural Gas and Petroleum.—Bahrain’s proven crude oil 
reserves were estimated to be 125 Mbbl, and its proven natural 
gas reserves were estimated to be 200 billion cubic meters 
as of yearend 2012. Bahrain’s produced about 15.6 Mbbl of 
petroleum from the Bahrain oilfield, which was operated by 
Bapco, and 46.7 Mbb! from Bahrain’s 50% share of the Abu 
Safaa offshore oilfield; the Abu Safaa field was owned jointly by 
Bahrain and Saudi Arabia and was operated by Saudi Arabian 
Oil Co. Banagan’s total natural gas production, which included 
dry and associated gas, increased to about 16.8 billion cubic 
meters in 2012 from 15.6 billion cubic meters in 2011 (table 1; 
National Oil and Gas Authority, 2013, p. 12-13). 

The Government created Skaugen Gulf Petchem Carriers, 
which was a joint venture of I.M. Skaugen S.E. of Norway and 
NOGA Holdings (35% interest each), and Capital Management 
House (30% interest), to transport liquefied petroleum gas and 
liquefied natural gas (LNG). The Government was building 
an LNG import terminal to accommodate its imports of 
14.2 million cubic meters per year of natural gas. In 2012, 
Bloc, which was a majority state-owned company, produced 
lube oil at its plant, which was considered the first of its kind 
in the region and had the capacity to produce 400,000 t/yr 
of high-viscosity index group III lubricant base oils. The 
plant commenced production at the end of 2011. Tatweer 
Petroleum moved forward with three crude oil and natural gas 
exploration and production projects. The projects would include 
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exploration for natural gas in the deep layers of the Bahrain 
field; exploration and production in the marine areas of Block 1, 
twhich is located in northern Bahrain; and exploration and 
Mproduction in Blocks 3 and 4 in cooperation with Occidental 
Petroleum (National Oil and Gas Authority, 2013, p. 16). 
¢ Bapco planned to increase the production capacity at its 
toil refinery in Sitra to 330,000 barrels per day (bbl/d) from 
1265,000 bbl/d. The expansion project was expected to cost 
between $6 billion and $8 billion to build and to be completed 
“by 2019. Bapco began engineering work for construction of a 
tpipeline that would transport crude oil from Saudi Arabia to 
athe Sitra refinery in Bahrain in 2013. The pipeline would be 
imore than 100 kilometers long and would cost $350 million 
xto build. Construction was expected to be completed in 2015 
(Bloomberg L.P., 2013; National Oil and Gas Authority, 2013, 


p. 17). 
3 
Outlook 


Bahrain is likely to remain a significant supplier of aluminum, 
“ammonia, and urea. The country has been focusing on becoming 
‘a regional hub for the iron ore and steel industries. In addition 
‘to pelletized iron ore and ferroalloys, which are currently being 
produced, DRI production is expected to commence in Bahrain 
“for the first time in 2013. 


vi 
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TABLE 1 
BAHRAIN: PRODUCTION OF MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


Commodity” 2008 2009 2010 2011 2012 
METALS 
Aluminum metal, primary 872 848 851 881 890 
Iron ore pellets’ 3,839 3,286 8,000 11,000 11,000 
Ferromanganese metric tons -- 5,700 5,600 35,300 35,000 
Ferrosilicon do. -- 6,500 3,700 3,000 3,000 
INDUSTRIAL MINERALS 
Cement 438 700 700 800 800 
Nitrogen: 
N content of ammonia 393 390 357 380 341 
N content of urea 287 332 290 310 288 
Sulfur® 72 72 137° 132° 135 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 15,241 15,388 15,762 15,641 16,762 
Dry do. 12,348 12,483 ° 12,786 * ee fed 12,714 
Methanol 410 410 417 443 416 
Natural gas plant liquids: 
Propane thousand 42-gallon barrels 949 953 1,000 990 1,000 
Butane do. 920 907 937° 908 900 
Naphtha do. 1,699 1,730 1,835 ° 1,760 1,800 
Petroleum: 
Crude? do. 66,864 66,510 66,376 69,452 63,302 
Refinery products: 
Liquefied petroleum gas do. 1,095 365 548 584 6,205 
_____ Gasoline do. 7,300 7,600 7,600 6,205 5,475 
Kerosene and Jet fuel do. 2,716 1,716 1,606 1,168 24,445 
Distillate fuel oil do. 32,850 32,120 31,755 28,470 30,295 
Residual fuel oil do. 15,002 15,330 15,330 16,279 16,060 
Other do. 36,813 38,377 42,523 43,320 18,623 
Total do. 95,776 95,508 99,362 96,026 101,103. 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 
'Table includes data available through June 30, 2013. 

? Aggregate, sand, and rock are also produced, but available information is inadequate to make reliable estimates of output. 

*Pellets were produced from imported iron ore and exported for use by direct-reduction plants. 

‘Reported figure. 

“Includes Bahrain's share of production from the Abu Saafa field of 46,726 42-gallon barrels. 
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TABLE 2 
BAHRAIN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


| Annual 
~ Commodity Major operating companies and major equity owners Location of main facilities capacity 
; Aluminum: 
» Metal: 
1 Primary and secondary Aluminium Bahrain B.S.C. (Alba) (Bahrain Mumtalakat Smelter at Sitra 880,000 
f Holding Co., 69.38.5%; SABIC Industrial Investments 
Co. Ltd., 20.62%; others, 10%) 
Secondary Bahrain Recycling Plant (private, 100%) Dross and scrap remelt 4,500 
facilities at Askar 
Rolled products Gulf Aluminium Rolling Mill Co. B.S.C. (Closed) (Bahrain Rolling mill at Sitra 165,000 
Mumtalakat Holding Co., 38%; Saudi Basic Industries Corp., 
, 30%; Industrial Bank of Kuwait, 17%; Gulf Investment Corp., 
6%; Government of Iraq, 5%; Government of Oman, 2%; 
Government of Qatar, 2%) 
| Do. Midal Cables Ltd. (Intersteel W.L.L., 50%, and Rolling mill at Manama 120,000 
: Saudi Cable Co., 50%) 
Flat products Bahrain Aluminum Extrusion Co. (Closed) (BALEXCO) Sitra 25,000 
) Casting wheel castings Aluminium Wheel Co. W.L.L. (Aluwheel) Manama 400,000 
Powder Atomisers International B.S.C. East Riffa Area NA _ 
| Cement Arabian Gulf Cement Co. W.L.L. (Star Cement Co. W.L.L.) Clinker grinding mill at 500,000 
| Hidd 
| Do. Falcon Cement Co. Hufaira 365,000 
[ron and steel: 
Iron ore, pellets Gulf Industrial Investment Co. (E.C.) (GIIC) Pellet plant at Hidd 11,000,000 
[Gulf United Steel Holding Co. (Foulath)] 
Steel, stainless, rolled Universal Rolling W.L.L. (Unirol) Hidd 200,000 
Do. United Stainless Steel Co. B.S.C. (USCO) [Gulf United Steel do. 100,000 
Holding Co. (Foulath)] 
Ferroalloys Bahrain Ferro Alloys B.S.C. (ETA Star Holdings L.L.C.) do. 55,000 
Methanol Gulf Petrochemical Industries Co. B.S.C. [National Oil and Gas Sitra 438,000 
= Authority (NOGA), 33.3%; Petrochemical Industries Co., 
2 33.3%; Saudi Basic Industries Corp. (Sabic), 33.3%] 
_ Natural gas: 
Extracted million cubic meters _ Bahrain Petroleum Co., B.S.C. (Bapco) (Closed) (Government) Bahrain field, Awali 13,900 
Liquids: 
Butane thousand 42-gallon § Bahrain National Gas Co. B.S.C. (Banagas) [National Oil and Natural gas plant at 1,100 
barrels Gas Authority (NOGA), 75%; Arab Petroleum Investment Awali 
Corp., 12.5%; Caltex Bahrain, 12.5%] 
Naphtha do. do. do. 1,020 
___ Propane do. do. do. ___1,800 
Nitrogen 
Ammonia Gulf Petrochemical Industries Co. B.S.C. (GPIC) [National Oil Sitra 438,000 
and Gas Authority (NOGA), 33.3%; Petrochemical Industries 
= Co., 33.3%; Saudi Basic Industries Corp. (Sabic) 33.3%] 
Urea do. do. 621,000 
Petroleum: 
Synthetic coke Aluminium Bahrain B.S.C. (Alba) (Bahrain Mumtalakat Holding do. 600,000 
Co., 77%; SABIC Industrial Investments Co. Ltd., 20%; 
— Breton Investments Ltd., 3%) 
Crude thousand 42-gallon § Saudi Arabia Oil Co. Abu Saafa field, offshore 93,400 ! 
barrels 
Do. do. Bahrain Petroleum Co., B.S.C. (Bapco) (Closed) (Government) Bahrain field, Awali 15,600 


[National Oil and Gas Authority (NOGA), 100%] 
See foomotes at end of table. 
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TABLE 2—Continued 
BAHRAIN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Petroleum—Continued: | 
Refinery products thousand 42-galion Bahrain Petroleum Co., B.S.C. (Bapco) (Closed) (Government) Sitra 265,000 
barrels [National Oil and Gas Authority (NOGA), 100%] 
Lube oil do. Bahrain Lube Base Oil Co. (Bloc) [National Oil and Gas do. 400,000 
Authority (NOGA), 55%; Bahrain Petroleum Co., B.S.C. 
(Closed) (Bapco), 27.5%; Neste Oil Corp., 27.5%] 
Sulfur 


Bahrain Petroleum Co., B.S.C. (Bapco) (Closed) (Government) do. 135,000 


[National Oil and Gas Authority (NOGA), 100%] 
Do., do. Ditto. NA Not available. 


'Production from the field is pumped to Bahrain and subsequently refined and marketed by Bahrain Petroleum Co. 
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THE MINERAL INDUSTRY OF [RAN 
By Philip M. Mobbs 
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~~ The mineral industry held a very prominent role in the 


conomy of Iran, and especially the hydrocarbon sector, which 


_cluded the production of natural gas and oil, the refining of 


rude oil, and the distribution of hydrocarbons. According to 
3P p.l.c., Iran was the world’s third-ranked producer of natural 


—as. Iran also was the world’s sixth-ranked producer of crude 


il and condensate (natural gas liquids) and accounted for about 
.2% of the world’s output. About 2% of the world’s crude oil 
efining capacity was located in the country, and Iran held 18% 
if proved worldwide natural gas reserves and 9.4% of proved 
rude oil reserves in 2012 (BP p.l.c., 2013, p. 6, 10, 16, 20, 22). 
More than 40 mineral commodities were mined and about 
(0 metals or mineral-related commodities were refined or 
nanufactured in Iran. The country was estimated to account for 
bout 9% of the world’s output of gypsum and pumice; more 
han 2% of the world’s output of barite, feldspar, and sulfur; and 
nore than 1% of the world’s output of cement, industrial (or 
lass) sand, molybdenum, and nitrogen. Mineral-related issues 
specifically uranium enrichment) negatively affected Iran’s 
elations with the Governments of many nations (United Nations 
vecurity Council, 2010; Apodaca, 2013a, b; Crangle, 2013a, b; 
Jolley, 2013; Miller, 2013; Polyak, 2013; Tanner, 2013; van 
dss, 2013). 


Minerals in the National Economy 


Iran had an extensive mineral production and processing 
ndustry. Production, processing, transportation, and sales 
of crude oil and natural gas accounted for about 20% of the 
‘ountry’s nominal gross domestic product (GDP). The mining 
ind manufacturing sector, of which the production of cement 
ind steel were significant components, accounted for an 
idditional 14.2% of the GDP (tables 1, 2; Antonioli and Saul, 
012; Clinton, 2012; Central Bank of the Islamic Republic of 
ran, 2013, p. 2). 

Various international sanctions had been imposed on Iran 
since the construction of the Bushehr nuclear powerplant owing 
‘0 the potential for the diversion of nuclear technology and the 
dotential for Iran to recover and disseminate nuclear material 
Such as plutonium) from spent fuel rods. The subsequent 
discovery of stand-alone uranium enrichment facilities in Iran, 
which potentially could produce highly enriched uranium for 
auclear weapons, resulted in additional economic sanctions. 

In the past year, international sanctions began to affect Iran’s 
economy noticeably, especially mineral sector activities 

(such as crude petroleum and metal ores), which historically 
have required large investments to develop the deposits and 
construct facilities to process the mineral production (Agence 
France-Presse, 2013; Brower, 2013; U.S. Government 
Accountability Office, 2013, p. 3-57). 

The United States’ Iran Threat Reduction and Syria Human 
Rights Act of 2012 (ITRSHRA) amended portions of the Iran 
Sanctions Act of 1996 and the Comprehensive Iran Sanctions, 
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Accountability, and Divestment Act of 2010. ITRSHRA added 
a number of commercial activities that are subject to sanctions. 
These activities, with certain conditions and exceptions, 
included participation in any joint venture established on or 
after January 1, 2002, in which the Government of Iran was 

a substantial partner and that developed petroleum resources 
outside of Iran; owning, operating, controlling, or insuring a 
vessel used to transport crude oil from Iran; providing insurance 
for the National Iranian Oil Company (NIOC); and purchasing, 
subscribing to, or facilitating the issuance of sovereign debt 

of the Government of Iran or any debt of any entity owned or 
controlled by the Government of Iran that was issued on or after 
August 10, 2012 (U.S. Department of State, 2012). 

Additional Executive orders issued by the President of 
the United States in 2012 that concerned Iranian sanctions 
included Executive Order 13599 of February 5, Executive 
Order 13606 of April 22, Executive Order 13608 of May 1, 
Executive Order 13622 of July 30, and Executive Order 13628 
of October 9. Public Law 112-239 of January 2, 2013 
[National Defense Authorization Act for Fiscal Year 2013 
(NDDA-—2013)], included additional sanctions that would take 
effect in July 2013. Mineral sector activities affected by the 
subsection of NDAA-2013 that was entitled the Iran Freedom 
and Counter-Proliferation Act of 2012 included the sale, 
supply, or transfer (directly or indirectly to or from Iran) of 
coal, graphite, precious metals, raw (which may include ore) or 
semifinished metals (such as aluminum and steel), and software 
for integrating industrial processes (U.S. Government Printing 
Office, 2013, §1245—-§ 1254; U.S. Department of the Treasury, 
undated). 

The European Union Council Regulation (EU) No. 267/2012 
restricted European imports of Iranian crude oil and petroleum 
products; prohibited investment by member States in the Iranian 
petrochemical industry; prohibited trade by member States in 
diamond, gold, and precious metals with the Government of 
Iran; and prohibited the delivery of newly printed banknotes and 
coinage to the Government of Iran. The United Nations (UN) 
had adopted Resolution 1929 in 2010 in response to Iran’s 
apparent lack of appropriate response to previous UN 
resolutions that obliged Iran to suspend uranium reprocessing 
and enrichment activities (United Nations Security Council, 
2010; European Union, 2012; Martin and Woolich, 2012). 


Government Policies and Programs 


The Mining Code of 1998, which was based on Articles 44 
and 45 of Chapter 4 of the 1978 Constitution of the Islamic 
Republic of Iran, and various amendments to the Mining 
Code, regulate the mineral sector. The Petroleum Act of 1987 
clarifies the Government’s authority in the oil sector. In 2012, 
to offset the increased cost of domestically produced minerals, 
which was attributed to the effect of inflation on the Iranian 
rial, several mining companies and the Ministry of Industries 
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and Mines agreed that mineral products would be sold on the 
Iran Mercantile Exchange at prices determined by using the 
foreign currency room rate instead of the official exchange rate. 
The change resulted in a 15% to 20% decrease in the domestic 
prices of metal products and petrochemicals. In October, the 
Government implemented a ban on the export of about 50 
products, which included several mineral products, to maintain 
a domestic supply of the products. The ban affected the local 
demand and prices of mineral products (Watanabe, 2012; 
Turquoise Partners, 2013, p. 3). 


Production 
Data on estimated mineral production in Iran are in table 1. 
Structure of the Mineral Industry 


The Ministry of Industries and Mines administered all mining, 
smelting, and refining industries, except the oil and gas sectors, 
which were administered by the Ministry of Petroleum. Basic 
geologic exploration and most initial evaluations of the Nation’s 
mineral resources (except hydrocarbons) were performed by the 
Geological Survey of Iran. Most of Iran’s mines were privately 
owned, although the Government, primarily through the Iranian 
Mines and Mining Industries Development and Renovation 
Organization (IMIDRO), controlled many of the larger capacity 
mining and mineral-processing companies, especially those 
that produced aluminum, ammonia, coal, copper, iron and steel, 
natural gas, petroleum, salt, and sulfur (table 2). 


Mineral Trade 


The Central Bank of the Islamic Republic of Iran reported 
that hydrocarbons accounted for about 72% of the total value 
of exports in 2012. Crude oil exports accounted for most of the 
hydrocarbon exports, which were valued at about $78 billion in 
2012 compared with about $118 billion in 2011. The decrease 
was attributed to the effect of international sanctions. Iran also 
imported petroleum condensate, natural gas, natural gas liquids, 
and refined oil products, which in 2012 were valued at about 
$4.9 billion, or about 7% of total imports. Hydrocarbon imports 
in 2011 were valued at about $3.5 billion, or about 5% of total 
imports (Central Bank of the Islamic Republic of Iran, 2011a—d; 
2012; 2013; Clinton, 2012). 


Commodity Review 


Metals 


Copper and Molybdenum.—In June, National Iranian 
Copper Industries Co. (NICICO) opened a molybdenum 
concentrator at the Sungun copper complex, which was located 
in East Azerbaijan Province. The plant was designed to produce 
3,000 metric tons per year (t/yr) of molybdenum concentrate. 

In October, however, the Government banned the export of 
molybdenum concentrate (and 50 other products). In prior years, 
NICICO had exported about 50% of produced molybdenum 
concentrate (National Iranian Copper Industries Co., 2012; 
Watanabe, 2012). 


NICICO awarded several contracts to Outotec Oyj of Finland 
in 2012, which included an expansion of the Khatoonabad 
copper smelter, an expansion of the Miduk copper concentrator, 
and an expansion of the Sarcheshmeh copper concentrator. 
Outotec also expected to work on the development of a new 
copper and molybdenum concentrator at the planned Now Chun 
Mine in Kerman Province (Outotec Oyj, 2012a). 

Iron Ore.—National Iranian Steel Co. (NISCO) inaugurated 
the 2-million-metric-ton-per-year (Mt/yr)-capacity Zarand 
iron ore concentrator, which was built by China Nonferrous 
Metal Industry’s Foreign Engineering and Construction 
Company, Ltd. Also in 2012, a 300,000-t/yr-capacity iron ore 
concentrator was commissioned in Yazd Province and Outotec 
was awarded a contract to design a 5-Mt/yr-capacity iron ore 
pelletizing plant in Kerman Province (Outotec Oyj, 2012b; 
Tehran Times, 2012). 

Zinc.—In September, Mehdiabad Zinc Co., which was owned 
by Karoun Dez Dasht (45.6% equity interest), Itok GmbH of 
Austria (24.5% interest), UCL Resources Ltd. of Australia 
(24.5% interest), and minority shareholders (5.4% interest), 
entered into an agreement with IMIDRO that would allow 
Mehdiabad Zinc to develop the Mehdiabad project. The 
proposed mining project was expected to operate for 25 years, 
with a negotiated maximum mine production capacity of 
100,000 t/yr of zinc concentrate. Mehdiabad Zinc also was 
authorized to build an associated zinc smelter with a capacity 
to produce 100,000 t/yr of zinc ingot. The project had been 
on care-and-maintenance status since 2006 owing to a dispute 
between IMIDRO and Mehdiabad Zinc (Minemakers Ltd., 
2012, p. 2). 


Outlook 


Numerous production-capacity expansion projects and new 
mineral commodity development projects in Iran’s mineral 
sector are planned. IMIDRO estimates that implementation 
of the mineral projects proposed in the fifth 5-year national 
development plan, which ends in 2015, will cost more 
than $28 billion. Some foreign investment has been made 
in the mineral sector in the past few years; however, in 
recent years, the availability of international funding for 
capital-intensive development of mineral-related projects by 
Government-controlled and private companies operating in Iran 
has been impaired owing, in part, to international economic 
sanctions. Other issues (besides sanctions) that are expected to 
affect the Iranian mineral sector include high inflation and the 
relative lack of investment in the petroleum sector (Khajehpour, 
2013; Rezaian, 2013; Trend News Agency, 2014). 
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TABLE | 
IRAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 
METALS 
Aluminum: 
Bauxite, gross weight 715,339 * 522,018 * 681,235 * 818,224 * 820,000 
Metal, primary ingot 200,000 200,000 192,000 223,554 * 230,000 


Chromite, mine output, concentrate: 


Gross weight 268,586 * 225,129 * 45,000 * 417,554 "* 400,000 
Cr,O, content 130,000 110,000 22,000 200,000 ' 190,000 
Copper: 
Mine output: 
Ore mined (0.6% to 1.2% Cu): 
Gross weight thousand metric tons 26,500 27,000 27,500 37,309 "* 38,000 
Cu content 248,000 263,000 257,000 259,000 260,000 
Concentrate (29% to 35% Cu): 
Gross weight 740,000 750,000 760,000 940,000 ‘ 950,000 
Cu content 240,000 250,000 255,000 255,000 260,000 
Metal: 
Smelter output, blister or anode 248,000 262,000 279,000 280,000 ° 270,000 
Refined output, cathode 201,000 210,254 * 220,000 227,000 225,000 
Gold, mine output, Au content” kilograms 1,000 2,000 2,000 2,000 2,50 
Iron and steel: 
Ore and concentrate: 
Gross weight thousand metric tons 35,000 * 34,034 4 35,000 44,355 "" 50,000 
Fe content do. 16,500 16,000 16,500 20,900 ‘ 24,000 
Metal: 
Pig iron do. 2,200 2,400 2,500 2,500 3,000 
Direct-reduced iron do. 7,500 8,200 9,400 10,400 11,600 
Steel, crude, ingots and castings do. 9,960 10,000 12,000 13,000 14,000 
Lead: 
Mine output, concentrate: 
Gross weight 53,000 39,254 * 50,000 ° 80,000 80,000 
Pb content 26,905 * 20,000 25,000 ' 40,000 ' 40,000 
Manganese, mine output (30% to 35% Mn): 
Gross weight 115,000 125,506 * 131,561 * 194,428 "* 200,000 
Mn content 40,000 45,000 46,000 68,000 * 70,000 
Molybdenum, mine output, concentrate: 
Gross weight 6,597 * 4,447 * 7,000 6,118" 7,000 
Mo content 3,700 2,500 3,900 3,400 ' 3,900 
Zine: 
Mine output, concentrate: 
Gross weight 130,000 150,000 160,000 210,000 * 210,000 
Zn content 69,267 * 72,048 * 80,000 105,000 ' 105,000 
_ Metal 60,000 65,000 65,000 80,000 ' 80,000 
INDUSTRIAL MINERALS 
Barite 226,590 * 361,217 * 326,275 * 271,454 "* 270,000 
Boron, borax Zz 1,020 * 388 * 500 1,044 *" 1,000 
Cement, hydraulic thousand metric tons 44,400 50,000 55,000 66,000 70,000 
Clays: 
Bentonite 375,898 * 387,437 * 350,208 * 377,398 "* 400,000 
Industrial clays 530,000 530,000 550,000 550,000 550,000 
~ Kaolin ; 320,000 907,487 * 1,480,291 * 2,000,000" —_‘1, 500,000 
Diatomite 2,000 * -- -- -- = 
Feldspar 501,821 4 634,503 * 652,020 4 576,643 "* 580,000 
Fluorspar _ ; 61,592 * 71,409 * 72,000 55,976 "* 60,000 
Gemstones, turquoise kilograms 19,000 19,000 20,000 20,000 21,000 
Gypsum thousand metric tons 11,251 13,000 11,914 * 14,657"° 15,000 
Industrial or glass sand (quartzite and silica) _ do. 2,000 1,500 1,500 1,500 1,500 
Lime . do. 2,700 2,600 2,700 2,800 ‘ 2,800 


See footnotes at end of table. 
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TABLE 1—Continued 
IRAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


} Commodity” 2008 2009 2010 2011 2012 
INDUSTRIAL MINERALS—Continued. 


Magnesite 115,987 * 130,575 * 126,702 "* 172,697 "* 170,000 
ti/Mica 1,510 4 6,797 4 2,860 4 7,130 ‘ 7,000 
“Nitrogen: 

N content of ammonia 2,000,000 2,000,000 2,500,000 2,500,000 2,500,000 
I N content of urea 1,300,000 1,300,000 1,600,000 1,600,000 1,600,000 
‘tiPhosphate rock: 

Ore 330,000 ° 540,000 * 210,000 ‘ 98,081 "4 100,000 

PO, content 37,000 62,000 ' 24,000 ' 11,000 ' 11,000 

Salt 2,158,280*  2,816,235*  3,291,063* 2,714,735 "* 3,000,000 
‘yStone, construction and building, crushed® thousand metric tons 25,000 25,000 26,000 26,000 27,000 
xyStrontium, celesite 2,000 15,396 4 8 40,000 ' 20,000 

Sulfur: 

i Byproduct of petroleum and natural gas 1,500,000 1,500,000 1,700,000 1,700,000 1,800,000 

‘ij Byproduct of metallurgical processing, S content of acid 70,000 70,000 80,000 80,000 90,000 
Total 1,570,000 1,570,000 1,800,000 1,800,000 1,900,000 

vy Tale 89,110 * 66,383 * 95,767 * 58,987 "* 60,000 

ry MINERAL FUELS AND RELATED MATERIALS 

xj Coal thousand metric tons 2,636 ** 2,181 * 2,300 2,499 ** 1,300 

Coke do. 1,300 1,300 1,350 1,350 1,350 

Gas, natural: 
ue Gross million cubic meters 175,000 200,000 220,000 * 230,000 * 240,000 
vy_Dry do. 116,000 131,000 146,000 ° 152,000 ‘ 160,000 
" _ Gas plant liquids thousand 42-gailon barrels 140,000 140,000 145,000 145,000 150,000 
. Petroleum: 

“Crude do. 1,490,000 1,450,000* — 1,590,000" —_—‘1,590,000" —_—_1,340,000 
r Refinery products: 
'___ Liquefied petroleum gases do. 19,000 ' 20,000 * 21,000 * 22,000 ' 22,000 
Motor gasoline do. 102,000 103,000 ' 103,000 * 109,000 * 109,000 
, —2et fuel do. 8,100 * 9,600 * 10,200 * 8,900 ° 9,000 
~ __ Kerosene do. 49,000 43,000 * 35,000 ° 34,000 ° 34,000 
” Distillate fuel oil do. 196,000 204,000 ‘ 209,000 ° 217,000 ° 220,000 
, Residual fuel oil do. 178,000 175,000 ° 175,000 * 177,000 ‘ 177,000 
"Other do. 19,000 25,000 ‘ 24,000 ° 28,000 ‘ 25,000 


Ml 


Total do. 571,000 ‘ 579,000 ' 577,000 * 596,000 ‘ 596,000 

Revised. do. Ditto. -- Zero. 
; ‘Estimated: estimated data are rounded to no more than three significant digits; may not add to totals shown. 
| “Table includes data available through January 13, 2014. 

In addition to the commodities listed, the following may have been produced, but information is inadequte to estimate output: alumina, antimony, arsenic, 
Fi bromine, caustic soda, crude construction materials (such as sand and shell), dimension stone, dolomite, ferroalloys, hafnium oxide, ilmenite, iron oxide pigments, 
‘ refined lead, limestone, nepheline syenite, perlite, pumice, selenium, silicomanganese, silver, soda ash, uranium, zeolite, and zirconium metal. 

Includes gold recovered from the Mouteh gold mine and from the Sarcheshmeh copper complex. 
‘ “locludes marble and travertine. 
‘ 
N 
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Commodity 
Alumina 
Aluminum 


TABLE 2 


IRAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012! 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Iran Alumina Co. (Government) 
Iran Aluminium Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO)’ majority 


Location of main facilities 
Northeast of Jajarm, Khorasan-e Shomali Province 
Arak, Markazi Province 


interest, and a joint venture of Industrial Development Investment 


Co. and a subsidiary of Mehr Finance & Credit Institution, 40%] 


Annual 
capacity | 
280 


Bandar Abbas, Hormozgan Province 


25) 


Jajarm Mine, about 15 kilometers northeast of Jajarm 500 


__Abadeh, Fars Province 


175 


Abyek, Qazvin Province, 80 kilometers northwest 
of Tehran 


‘Anarak, Markazi Province 


5,100 


‘Namin, Ardabil Province 


North of Esfahan, Esfahan Province 


Behbahan, Khuzestan Province 


Benvid, Esfahan Province 
About 37 kilometers from Bojnourd, Khorasan-e 
Shomali Province 


Borazjan, Bushehr Province 


Darab Cement Co. [General public (Justice shares), 50%, and Bank About 190 kilometers southeast of Shiraz, Fars 


Province 


Doroud, Lorestan Province 


Ekbatan, Tehran Province 


_20 kilometers west of Estahban, Fars Province 


- About 180 kilometers northeast of Tehran 


_ Shiraz, Fars Province 


About 65 kilometers southeast of Shiraz, Fars 
Province 
FE irouzkoh 


Qayen (Ghaen), Khorasan-e Jonubi Province _ 


Kermanshah, Kermanshah Province 


East of Razan, Hamadan Province — 


About 75 kilometers west of Bandar Abbas _ 


Do. Almahdi Hormozal Aluminium Co. | 
Bauxite Iran Alumina Co. (Government) 
Cement _ Abadeh Cement Co. 
Do. Abyek Cement Co. (Fars & Khouzestan Cement Co. ) 
~ Do. re —_ Anarak Special Cement Co. 
_ Do. Ardebil Cement Co. (Espandar Cement Investment Co.) | 
Do. Ardestan Cement Co. | 
Do. E Behbahan Cement Co. (Fars & Khouzestan Cement Co.) 
__Do. - ___Benvid White Cement Co. (Bank Melli Iran Investment Co.) 
Do. Bojnourd Cement Plant (Fars & Khouzestan Cement Co.) 
Do. Bushehr Cement Co. (Dashtestan Cement) 
Do. 
aA Melli Iran Investment Co., 29%] 
_ Do. Doroud Cement Co. (Fars & Khouzestan Cement Co.) 
Do. Ekbatan Cement Co. (Espandar Cement Investment Co.) 
__ Do. Estahban Cement Co. 
_ Do. Faraz Firouzkhuh Cement Co. (Espandar Cement Investment Co.) 
et oe Fars Cement Co. (Fars & Khouzestan Cement Co.) 
Do. Fars Nov Cement Co. (Fars & Khouzestan Cement Co.) 
Do. ae Firozkuh 
Do. Ghaen Cement Co. (Cement Investment and Development Co., 
— 26%, and Bank Melli Iran Investment Co., 14%) 
Do. Gharb Cement Co. (Fars & Khouzestan Cement Co.) 
! a is Hegmatan Cement Co. (Tehran Cement Co., 79%) 
Do _ Hormozgan Cement | t Co. (OMID Investment Co.) 
_ Do. : __Ilam Cement Co. (Tehran Cement Co., 47%) 
_ Do. _ _ ; Isfahan Cement Co. 
_ Do. | ; Karoon Cement Co. 

De = = Kavir Kashan Cement Co. (Espandar Cement Investment Co. ie 
Do. Kerman Cement Co. (Bank Melli Iran Investment Co., 38%) 
Do... _Khash Cement Co. (Fars & Khouzestan Cement Co.) 

Do. ~ Khazar Cement Co. (Fars & Khouzestan Cement Co. = 
Do. | ; _ Khouzestan: Cement Co. (Fars & Khouzestan | Cement Co. 
Do. Kohkiloye Yasuj Cement (State Retirement Organization? and 
: a Fars & Khouzestan Cement Co.) 
_ Do. Kordestan Cement Co. (Ghadir Investment Co.) 
_Do. | Lar-e Sabzevar Cement Co. 
_ Do. Loshan Cement Co. (Tehran Cement Co., 66%) 
_ Do. Mazandaran Cement Co. (Bank Melli Iran Investment Co., 60%) 
_Do. Neyriz White Cement Co. (Fars & Khouzestan Cement Co.) 
Do — Omran Anarak Cement Co. 4 
_ Do. Qeshm Cement Co. ; = 
Do. _ Sarooj Bushehr InternationalCo, 
_ Do. Saveh Grey Cement Co. (Fars & Khouzestan Cement Co.) 
_ Do. — Saveh White Cement Co. (Fars & Khouzestan Cement Co.) 
a Sepahan Cement Co. (Ghadir Investment Co.) 
ee as Shahroud Cement Co. (Fars & Khouzestan Cement Co.) 
Do. Sharg Cement Co. (Ghadir Investment Co.) _ 


See footnotes at end of table. 
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Khash, Sistan_ va Baluchestan Province 


_ Northeast of Ilam, Ilam Province 
Esfahan, Esfahan Province = 
Near Masjed Soleyman, Khuzestan Province _ 
Near Kashan, Esfahan Province 

Kerman, Kerman Province 


About 80 kilometers northwest of Qazvin, Qazvin 


Province K 
Ramhormoz, Khuz Khuzestan Province 
Behbehan, near Deh Dasht, Kohkiloye, Kohgiluyeh 

va Bowyer Ahmad Province 
North of Bijar, Kordistan Province _ 
Sabzevar, Khorasan-e Razavi Province — 
Loshan, Gilan Province 
Neka, Mazandaran Province 
Neyriz, Fars Province 
Delijan, Markazi Province — 
-Qeshm Island, Hormozgan Province — 
Kangan, Bushehr Province 
Saveh, Markazi Province 

do. nn ns ht . 
Mobarekeh, Esfahan Province 
Shahroud, Semnan Province _ 
Mashhad, Khorasan-e Razavi Province | ; 
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TABLE 2—Continued 


IRAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012"? 


(Thousand metric tons unless otherwise specified) 


a, 


Annual 
is Commodity Major operating companies and major equity owners Location of main facilities capacity 
4 Cement—Continued Shemal Cement Co. (Bank Melli Iran Investment Co., 59%) Pardis, Tehran Province 880 

Do. Soufian Cement Co. (Fars & Khouzestan Cement Co. and Social § About 33 kilometers northwest of Tabriz, East 1,500 
Security Organization Investment Co.) Azerbaijan Province 
Do. Tehran Cement Co. (Ghadir Investment Co.) Tehran, Tehran Province 6,000 
Do. Urmia Cement Co. (Fars & Khouzestan Cement Co.) Orumiyeh, West Azerbaijan Province 740 
_ Do. Urumieh White Cement Co. do. 180 
tx Do Yazd Bohrouk Cement Co. Yazd, Yazd Province 1,100 
~~ Do. Zanjan Cement Co. (Fars & Khouzestan Cement Co.) Zanjan, Zanjan Province 600 
-" Do. Zarveh Torbat Cement Co. Torbat-Heydareh, Khorasan-e Razavi Province 1,100 
Chromite Faryab Mining Co. Faryab Mine and processing plant, Minab, 180 © 
a Hormozgan Province 
~ Do. Esfandaghe Mines Co. Abdasht Mine, Kerman Province; Suqan (Saboughan) 30 
an Mine, Kerman Province; Processing plant at 
aoe Esfandaghe, Kerman Province 
— Do. NA Furumad Mine, Shahrud, Semnan Province; Gaft 6 
mm processing plant, Semnan Province 
Do. NA Mir Mahmud Mine, Mayami, Semnam Province 6 
— Do. NA Dumak Mine, Zahedan, Sistan va Baluchestan 2 
at Province 
Coke Isfahan Steel Co. [Lranian Mines and Mining Industries Plant about 40 kilometers southwest of Esfahan, 900 
oe Development and Renovation Organization (IMIDRO)}? Esfahan Province 
—~ Do. Zarand Iranian Steel Co. Zarand, Kerman Province 400 
“3 Copper: 
. Concentrate National Iranian Copper Industries Co. (NICICO) [Iranian Mines Sarcheshmeh Mine, south of Rafsanjan, Kerman 670 
i and Mining Industries Development and Renovation Province 
io Organization (IMIDRO)]° 
Do. do. Sungun copper mine, East Azerbaijan Province 150 
— Do. do. Miduk copper mine, Kerman Province 150 
a Do. do. Qal’eh Zari Mine, about 120 kilometers southwest 10 
Oe of Birjand, Khorasan-e Jonubi Province 
— Do. do. Chah Firozeh, Chah Messi, Darehzar, and Eijo NA 
“ copper mines, Kerman Province 
—- Do. Private cooperatives Chah Musa Mine and Qal’eh Sukhteh, 3 
te Semnan Province 
~ Smelter output National Iranian Copper Industries Co. (NICICO) [Iranian Mines Smelter, Sarcheshmeh copper complex, south of 158 
a and Mining Industries Development and Renovation Rafsanjan, Kerman Province 
ee Organization (IMIDRO)]° 
~ Do. do. Smelter near Khatoonabad, Kerman Province 80 
~ Refined metal do. Refinery, Sarcheshmeh copper complex, south of 210 
a Rafsanjan, Kerman Province 
iF Do. do. Electrowon plant, Sarcheshmeh copper complex, 14 
a south of Rafsanjan, Kerman Province 
- Gemstones, turquoise NA Neyshabur Mine, Khorasan-e Razavi Province 6“ 
va Gold: —— —— ee — 
- Ore kilograms _ Iran Gold Co. Muteh Mine (Chah Khaton and Senjedeh pits), 600 
y Esfahan Province, and Kuh-e-Zar Mine, Semnan 
Ee ee pees | Province a 
- Do. do. National Llranian Copper Industries Co. (NICICO) [Iranian Mines Coproduct of production from various copper mines 600 
2 and Mining Industries Development and Renovation 
y Organization (IMIDRO)]° 
_Do do. Pooya Zarcan Agh Darreh Ss Agh Darreh . 1,000 * 
» Do. ———_—__sdo._—— Artisanal placer operations _ Neyshabur area, Khorasan-e Razavi Province _ NA | 
Metal’ do. National Iranian Copper Industries Co. (NICICO) [Iranian Mines Sarcheshmeh copper complex, south of Rafsanjan, 500 
and Mining Industries Development and Renovation Kerman Province 
¢ Organization (IMIDRO)]° 
- See footnotes at end of table. 
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Commodity 
Iron and steel: 
Iron ore 


Do. 


Iron: 
Cast iron 
Iron metal 


Do. 


TABLE 2—Continued 


IRAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012!:2 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Chadormalu Mining and Industrial Co. [Omid Investment 
Management Corp., 37%; Mines and Metals Development 
Investment Co., 15%; Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO),’ 8%] 

Gol-e-Gohar Iron Ore Co. [Omid Investment Management Corp., 
39%; Mines and Metals Development Investment Co., 28%; 
Iranian Mines and Mining Industries Development and 
Renovation Organization (IMIDRO),° 18%] 

Iran Central Plateau Iron Ore Co. [National Iranian Steel Co. 
(NISCO), 100%]° 

Iranian Minerals Production and Supply Co. (IMPASCO) 
{Iranian Mines and Mining Industries Development and 
Renovation Organization (IMIDRO)’] 

NA 
NA 
Sangan Iron Ore Co. (National Iranian Steel Co., 100%)’ 


About 20 small privately owned mines 


Zagros Steel Co. (Government, majority interest) 
Mobarekeh Steel Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO),° 
majority interest; Social Security Organization,’ 10%; a 

subsidiary of Mehr Finance & Credit Institution, 5%, and 
the Steel Employees Fund, 5%] 

Khouzestan Steel Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO),° 


Location of main facilities 


Chadormalu Mine, 80 kilometers north of Bafgh, 
Yazd Province 


Gol-e-Gohar Mine, about 50 kilometers southwest of 
Sirjan, Kerman Province 


Choghart Mine, Bafgh, Yazd Province 


Jalal Abad Mine, about 40 kilometers northwest of 
Zarand 


Chah Gaz Mine, Yazd Province 

Mishdovan Mine, Yazd Province 

Sangan (Songun) Mine, about 140 kilometers 
southeast of Torbat e-Heydariyeh, Khorasan-e 
Razavi Province 

NA 


Foundry in Kordistan Province 
Direct-reduction iron plant (Midrex® process) 
about 50 kilometers southwest of Esfahan, 

Esfahan Province 


Direct-reduction iron plant (HYL I, Midrex®, 


and Purofer processes), Ahwaz, Khuzestan 
Province 


rh 


Steel, crude 


Do. 


Do. 


Do. 


Do. 


Hormozgan Steel Complex [National Iranian Steel Co. (NISCO)° 
and partners] 

Isfahan Steel Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO)]° 


Mobarekeh Steel Co. [Iranian Mines and Mining Industries _ 
Development and Renovation Organization (IMIDRO),° 
majority interest; Social Security Organization,’ 10%; a 
subsidiary of Mehr Finance & Credit Institution, 5%; 
the Steel Employees Fund, 5%] 

Khouzestan Steel Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO),° 
majority interest] 


Isfahan Steel Co. [Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO)]’ 


Direct-reduction iron plant (Midrex® process) 


Direct-reduction iron plant (Ghaem process) 
about 40 kilometers southwest of Esfahan, 
Esfahan Province 


Plant about 50 kilometers southwest of Esfahan, 


Esfahan Province 


Plant at Ahwaz, Khuzestan Province 


Plant about 40 kilometers southwest of Esfahan, 
Esfahan Province 


Khorasan Steel Co. {Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO),° 
majority interest, and a Government pension fund, 40%] 

Vian Steel Melting and Casting Co. 


Meibod (Maybod) Steel Co. [Iranian Mines and Mining Industries 


Development and Renovation Organization (IMIDRO)}, 50% 


Magnesite 


See footnotes at end of table. 
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Birjand Refractory Mining Co. (Iranian Refractories Procurement 


& Production Co.) 


Plant at Neyshabur, Khorasan-e Razavi Province 


Plant, about 42 kilometers of Hamadan, Hamadan 
Province 
About !|5 kilometers southwest of Meybod, Yazd 


Province 


about 50 kilometers southeast of Birjand, 
Khorasan-e Jonubi Province 


Hoz Sefid, Shirkuhak, and Torshak Mohammadi Mines, 


3,800 


70 
4,000 


3,200 


850 


600 


4,200 


600 
300 


NA 
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TABLE 2—Continued 
IRAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012!*? 


(Thousand metric tons unless otherwise specified) 


Annual 
| Commodity Major operating companies and major equity owners Location of main facilities capacity 
Molybdenum, concentrate National Iranian Copper Industries Co. (NICICO) [Iranian Mines | Molybdenum plant, Sarcheshmeh copper complex, 8 
and Mining Industries Development and Renovation south of Rafsanjan, Kerman Province 
Organization (IMIDRO)}° | 
Do. do. Molybdenum plant, Sungun copper complex, 3 
East Azerbaijan Province 
aNatural gas billion National Iranian Oil Co. (Government, 100%) Associated gas from company oilfields 96 
cubic meters 
Do. do. do. Aghar, Dalan, Kangan, and Nar gasfields 57 
Do. do. Pars Oil and Gas Co. (National Iranian Oil Co., 100%)’ South Pars gasfields, offshore 327 
Petroleum: 
Crude million National Iranian Oil Co. (Government, 100%) Onshore oilfields include the Agha Jari, the 1,400 
am 42-gallon barrels Ahwaz-Asmari, the Bangestan, the Hakimeh, the 
Gachsaran, the Karanj, the Marun, the Pazanan, 
and the Rag-e-Safid. Offshore oilfields include 
~ the Abouzar and the Salman 
~ Do. do. National Iranian Oil Co. and buyback contract joint venture of Nowrooz and Soroosh fields, offshore 75 
_ Shell Iran Nowrooz/Soroosh Development (70%), JJI S&N 
- B.V. (20%), and Iranian Offshore Engineering & 
Construction Co. (10%) 
- Do. do. National Iranian Oil Co. and buyback contract joint venture of Doroud field, offshore 65 
- Total S.A. (55%) and Eni SpA (45%) 
Do. do. National Iranian Oil Co. and buyback contract joint venture of Simi A and E fields, offshore 40 
- Total S.A. (70%) and PETRONAS Carigali International Sdn 
. Bhd (30%) 
| Do. do. National Lranian Oil Co. and buyback contract joint venture of Darquain field, onshore 17 
Total S.A. (60%) and Naftiran Intertrade Co. (40%) 
Refined thousand National Iranian Oil Refining and Distribution Co. (NIORDC) Refineries at Abadan, Arak, Bandar Abbas, Esfahan,* 1,728 
products 42-gallon (Government, 100%) Kermanshah, Lavan, Shiraz, Tabriz, and Tehran 
barrels per day 
, Phosphate rock Esfordi Phosphate Complex (Iran Minerals Production & Supply | About 35 kilometers northeast of Bafgh, Yazd 500 
; Co.) Province 
, Titanium, ilmenite Kahnyj pilot plant [Iranian Mines and Mining Industries Daregaz placer and Kahnuj titanium dioxide NA 
Development and Renovation Organization (IMIDRO)]° processing plant 
“Uranium metric tons Atomic Energy Organization of Iran (Government) Saghand Mine, about 125 kilometers northeast of 50 * 
Yazd, Yazd Province 
Do. do. do. Gchine Mine, near Bandar Abbas, Hormozgan 21 ° 
‘ Province 
Zinc: 
_ Ore Iran Zinc Mine Development Co. Angouran open pit mine, Dandi, Zanjan Province 500 ° 
Do. BAMA Co. (IranKouh) Irankouh complex (Gooshfil underground and 190° 
Tappeh Sorkh open pit mines, about 20 kilometers 
“ southeast of Esfahan, Esfahan Province, and 
Kolah Darvazeh Mine, south of Esfahan, 
_ Esfahan Province) 
‘ Do. Bafgh Mining Co. Kushk Mine, Yazd Province 120 ° 
Do Ber-Oner Tehran Co. Emarat Mine, about 25 kilometers southwest of Arak, 100 ° 
eats Markazi Province 
_ Refined metal Bafgh Zinc Co. (Iran Zinc Mine Development Co.) West of Bafgh, Yazd Province 30 
Do. Qeshm Zinc Smelter Co. (affiliate of Calcimine Co.) Kaveh Industrial Zone, Qeshm Island, Hormozgan 20 
5 ss Province 
___Do. Calcimine Co. (Iran Zinc Mine Development Co.) Dandi (Angouran) plant, 2 Zanjan Province 18 
Do. Faravari Mavad Madani Iran Co. (Iran Zinc Mine Dandi, Zanjan Province 18 
; Sieh, Development Co.) a 
Do. National Iranian Lead and Zinc Co. (Iran Zinc Mine About 12 kilometers east of Zanjan, Zanjan Province 15 
i Development Co.) 
__Do. Bandar Abbas Zinc Production Co. (affiliate of Calcimine Co.) Bandar Abbas, Hormozgan Province 13 
__ Do. Zanjan Zinc Smelter Co. (affiliate of Calcimine Co.) Zanjan, Zanjan Province 
See footnotes at end of table. 
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TABLE 2—Continued 
IRAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012!2 


“Estimated. Do., do. Ditto. NA Not available. 

‘About 3,000 mines that are located in Iran are active. About 65% of the active mines and quarries produce building and construction materials, such as 
aggregate, sand, and stone. 

Data were augmented by input from the Iranian National Committee of the World Mining Congress. 

>Government owned. 

“Operations suspended. 

Recovered from Sarcheshmeh copper plant slimes. 

SA subsidiary of state-owned Iranian Mines and Mining Industries Development and Renovation Organization (IMIDRO). 
’May include basic sediment and condensate. 

SHeld 95% equity interest. 

"Includes lead and zinc ores. 
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THE MINERAL INDUSTRY OF IRAQ 
By Mowatfa Taib 


Iraq was a significant supplier of crude oil to the world in 
012 and was the world’s ninth-ranked producer in terms 
‘f volume. The country produced 3.1 million barrels per 
ay (Mbbi/d) of crude oil and condensate and accounted 
or 3.7% of the world’s total output. Iraq, which exported 
43 Mbbi/d of crude oil in 2012, was the world’s fourth-ranked 
rude oil exporter after Saudi Arabia (7.56 Mbbl/d), Russia 
5.86 Mbbi/d), and the United Arab Emirates (2.66 Mbbl/d). 
‘he country’s proved crude oil reserves, which were estimated 
>» be 150.1 billion barrels (Gbbl) and accounted for 9.0% of 
ne world’s total reserves, ranked Iraq as the fifth country in 
ne world in terms of the volume of petroleum reserves after 
Jenezuela (297.6 Gbbl), Saudi Arabia (265.9 Gbbl), Canada 
173.9 Gbbl), and Iran (157.0 Gbbl). Iraq’s proved natural 
‘as reserves were estimated to be 3.6 trillion cubic meters, or 
._9% of the world’s total reserves. Iraq was a member of the 
yrganization of the Petroleum Exporting Countries (OPEC) 
BP p.I.c., 2013, p. 6, 8; Organization of the Petroleum 
‘xporting Countries, 2013, p. 55). 

In 2012, Iraq, which did not produce any metal commodities, 
1oduced several industrial minerals in modest quantities for 
ocal consumption. These commodities included bentonite, 
‘ement, clay, gypsum, limestone, nitrogen and phosphate 
ertilizers, phosphate rock, salt, sand and gravel, and sulfur 
table 1). 

To encourage investment in the country’s nonmetallic 
edimentary mineral resources, the Ministry of Industry and 
“linerals (MIM) released its estimates for Iraq’s mineral 
esources, which included 10 billion metric tons (Gt) of 
yhosphorite, 8 Gt of Iimestone, 1.2 Gt of kaolinitic clay 
‘tones, 600 million metric tons (Mt) of native sulfur, 330 Mt 
»f dolomite, 130 Mt of gypsum, 75 Mt of quartz sand, 22 Mt 
cach of bentonite and glauberite, 50 Mt of halite salt, 16 Mt 
»f quartzite, and 2.3 Mt of feldspathic sandstones, as well as 
substantial resources of construction sand, gravel, and sandstone 
Ministry of Industry and Minerals, 2013). 


Minerals in the National Economy 


In 2012, Iraq’s gross domestic product (GDP) increased 
n real terms by 8.4% compared with an increase of 8.6% in 
2011. The Government revenue from the hydrocarbon sector 
accounted for 44.6% of the GDP. The value of Iraqi exports, 
which consisted almost entirely of petroleum products, increased 
by 13% in 2012 to $94.3 billion from $83.3 billion in 2011. The 
OPEC’s spot Reference Basket price for Iraq’s Basra light crude 
averaged $107.96 per barrel in 2012 compared with $106.17 per 
barrel in 2011. The volume of crude oil exports and petroleum 
products increased to 2.42 Mbbi/d and 471,900 barrels per day 
(bbI/d) from 2.33 Mbbl/d and 162,000 bbl/d, respectively, in 
2011. Iraq was the leading Middle East importer of cement 
and the 11th-ranked steel importer in the world. The volume of 
cement imports was estimated to be 12 Mt, and the volume of 
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steel imports was 4 Mt in 2012 (Annous, 2012; International 
Monetary Fund, 2013, p. 25; Organization of the Petroleum 
Exporting Countries, 2013, p. 55, 82; World Steel Association, 
2013, p. 26). 


Government Policies and Programs 


The Iraq Geological Survey (Geosurv-Iraq) identified 
12 investment opportunities in the industrial mining sector in 

Iraq and called for investors to develop mining operations under 
Investment Law No. 13 of 2006 and its modifications and Law 
of Mineral Investment No. 91 of 1988. These potential projects 
were phosphate rock mining and beneficiation at the Al Hirri 
Wadi in Al Anbar Governorate and the Swab Wadi; a mining 
and processing facility for native sulfur deposits at Lazzaga and 
Mishraq in Ninawa Governorate; a silica sand production plant 
in Al Anbar Governorate; a feldspar concentrate plant from 
feldspathic sandstone at An Najaf Governorate; a sodium sulfate 
production plant to process glauberite, which is associated with 
gypsum and clays at Shari Saltern in Salah ad Din Governorate; 
a sodium carbonate production plant that uses the Solvay 
process in Al Anbar Governorate; a plant to produce alumina 
from kaolin using the lime-soda sinter process in Al Anbar 
Governorate; a ceramic tiles and tile-bricks plant; gypsum mines 
in Al Anbar, Ninawa, and Wasit Governorates; and a chalk (pure 
calcium carbonate) mine at the Wadi Al Ghadaf (Iraq Geological 
Survey, 2013; Ministry of Industry and Minerals, 2013). 

The Petroleum Contracts and Licensing Directorate of the 
Ministry of Oil conducted several petroleum bidding rounds in 
accordance with the Law of Private Investment in Crude Oil 
Refining (law No. 64 of 2007) and its amendments. In May, 
the winners of the fourth oil and gas bidding round—which 
attracted less interest from major international oil companies 
than had previous rounds and which was the first exploration 
round intended for new crude oil and natural gas reserves—were 
announced. Pakistan Petroleum Ltd. of Pakistan was awarded 
a license to explore for natural gas and oil in Block 8, which is 
located 110 kilometers (km) east of Baghdad. Kuwait Energy, 
along with Dragon Oil Plc. of the United Arab Emirates and 
Tiirkiye Petroller1 Anonim Ortakligi (TPAO) of Turkey, were 
awarded an exploration and development license on Block 
9, which is located 20 km north of Basrah in southern Iraq. 
Block 10, which is located southwest of Nassiriya in southern 
Iraq, was awarded to OAO Lukoil of Russia along with Inpex 
Corp. of Japan and JSOC Bashneft of Russia. Block 12, which 
is located between the Muthanna Governorate and Najaf 
Governorate, was awarded to Premier Oil p.l.c. of the United 
Kingdom (Ministry of Oil, 2012; U.S. Energy Information 
Administration, 2013). 

As of yearend 2012, a draft of the gas and oil legislation 
known as the Hydrocarbon Law, which was first proposed in 
2007, remained stalled because of disagreements among Iraqi 
parties on wider political issues, including revenue sharing. 
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The proposed law would create an oil and gas council to oversee 
the country’s oil and gas sector and would establish the Iraq 
National Oil Co. The proposed law also contains arrangements 
for petroleum revenue sharing through the creation of an Oil 
Revenue Fund and a Future Fund. The Government was also 
planning to issue a new mining law that would attract investors 
to develop the country’s industrial mineral resources. 

In northern Iraq, the Kurdistan Regional Government (KRG), 
which ts the ruling body of the federated region in northern Iraq, 
adopted its own hydrocarbon law in 2007 and awarded some 
50 crude oil and natural gas production-sharing contracts in the 
Kurdistan region of Iraq by yearend 2012. KRG was planning 
to increase crude oil production to 1 Mbbl/d by 2015 from 
200,000 barrels (bbl) in 2012 (Ministry of Natural Resources of 
Kurdistan Regional Government—Iragq, 2013). 


Production 


The major increase in the volume of Iraq’s mineral 
commodity output in 2012 compared with that of 2011 was for 
crude oil and condensate production, which increased by 11% 
to 1.1 Gbbl from 1.0 Gbbl. Silica sand production increased 
by 733% to 1,439 metric tons (t); phosphate rock, by 105% to 
250,000 t; limestone for cement, by 14% to 4.6 Mt; and sand 
and gravel, by 9% to 23.2 Mt. Notable decreases in the volume 
of mineral commodity output in 2012 compared with that of 
2011 were for bentonite production, which decreased by 84%; 
other refinery products, by 83%; kerosene and jet fuel, by 49%; 
limestone (for construction), by 44%; natural dry gas, by 26%; 
and gypsum, by 17% (table 1). 


Structure of the Mineral Industry 


Investment Law No. 13 of 2006 covers all areas of investment 
except for investment in the oil and gas sector. The Ministry 
of Oil managed Iraq’s hydrocarbon sector activity through a 
number of state-owned oil companies. The upstream companies 
included Iraq Drilling Co., Midland Oil Co., Missan Oil Co., 
North Oil Co., Oil Exploration Co., Oil Project Co., and South 
Oil Co. The downstream companies included Gas Filling Co., 
Midland Refinery Co., North Refinery Co., Oil Marketing Co., 
Oil Pipeline Co., Oil Products Distribution Co., Oil Tanker Co., 
South Gas Co., South Refinery Co., and State Oil Marketing 
Organization. 

The MIM administered the activity of the hard rock 
minerals sector through several state-owned companies, 
including General Company for Phosphate, Geosurv-Iraq, Iraqi 
Cement Co., Iron and Steel State Co., Mishraq Sulphur State 
Enterprise, Northern Cement Co., Southern Cement Co., and 
State Company for Southern Fertilizer Industry. Geosurv-Iraq 
conducted geologic studies, mapping, and mineral exploration 
activity. It also produced industrial minerals, including 
bauxite, bentonite, clays, construction and silica sand, feldspar, 
ironstone, kaolin, and salt (Iraq Geological Survey, 2013). 
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Commodity Review 


Metals 


Iron and Steel.—Iraq’s iron and steel sector attracted several 
international steel companies and investors because of the 
increased demand for steel products to satisfy the country’s 
needs in the construction and hydrocarbon sectors. Iraq’s 
steel imports had been increasing in recent years; the country 
imported 4 Mt of steel in 2012 compared with 2.6 Mt in 2011. 
In 2012, the State Company for Iron and Steel (SCIS) signed a 
final agreement with UB Holding Ltd. of Turkey under which 
UB Holding would invest $700 million during 18 years to 
rebuild the SCIS steel complex at Khawr az Zubayr in Al Basrah 
Governorate. The project, which would be implemented in 
three phases and completed in 2016, was expected to produce 
1.3 million metric tons per year (Mt/yr) of iron and steel 
products. The SCIS complex had been damaged during the war 
in 2003 and had remained idle ever since (Iron and Steel State 
Co., 2013; World Steel Association, 2013, p. 27). 

In northern Iraq, the 50-50 joint venture of ArcelorMittal 
of Luxembourg and Dayen Co. of Turkey planned to build 
a steel minimill with an electric arc furnace (EAF). The mill 
would have an initial production capacity of 250,000 metric 
tons per year (t/yr) of rebar that could be increased to between 
400,000 and 500,000 t/yr. The $100 million mill would use 
local scrap metal to make billet and rebar. The project had been 
scheduled to commence production in 2011, but production 
was delayed to 2013, and the site of the plant was moved to 
Arbil from As Sulaymantyah. Mass Iraq Iron and Steel Industry 
Co. (a subsidiary of Mass Group Holding Ltd. of Jordan) was 
building a new 1.25-Mt/yr steel plant in northern Iraq. The 
plant would include a 120-t capacity EAF, a ladle furnace, and 
a five-strand continuous caster supplied by the Danieli Group of 
Italy. The plant was expected to commence production during 
the second half of 2013 (Steel Orbis, 2012; Mass Group Holding 
Ltd., 2013). 

In December, CVS Rolling Mill (a subsidiary of CVS 
Technologies) of Turkey began installing machinery fora 
new 500,000-t/yr-capacity EAF melt shop and a 420,000-t/yr- 
capacity rebar mill. The project was expected to be operational 
in 2014. Jindal SAW Ltd. of India signed a contract with the 
Government to build and operate a plant to produce gas and oil 
pipes in southern Iraq. The $200 million pipe plant would have 
the capacity to produce between 300,000 and 350,000 t/yr of 
pipes and would be wholly owned by Jindal (Arab Steel, 2012). 


Industrial Minerals 


Bentonite.— Beijing Trading and Development Co. of China 
was building a bentonite-activation plant at Fallujah in Al Anbar 
Governorate. The plant would convert calcium-based bentonite 
into sodium-based bentonite for use as a drilling mud for oil 
and gas wells. The plant was expected to tap into Iraq’s 22-Mt 
reserves of bentonite, which are calcium-based and are located 
in the Traifawi area in the Western Desert. The plant would have 
an initial capacity of 75,000 t/yr of sodium-activated bentonite 
(which could be increased to 100,000 t/yr) and was expected to 
be completed in April 2013 (Iraq Geological Survey, 2012). 
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Cement.—Consumption of cement had been increasing in 
recent years, as consumption of cement in Iraq was increasing 
at an annual rate of 15%. The volume of Iraqi cement imports 
had also been increasing steadily in recent years owing to the 

‘massive construction activity in the country’s commercial, 
‘industrial, and residential sectors. Iraq became the leading 
‘importer of cement in the Middle East by importing about 12 Mt 
tof cement, or 65% of the country’s total consumption. Cement 
vimports came mainly from Iran, Turkey, and Saudi Arabia 
'(Annous, 2012, p. 22). 
T Tn 2012, Lafarge (Iraq’s leading producer of cement) had 
'6.5 Mt/yr of cement production capacity in Iraq, which 
‘accounted for 20% of the country’s installed capacity of 
732.5 Mt/yr. Lafarge operated three plants at Bazian and 
Tasluja in As Sulaymaniyah Governorate in northern Iraq and 
Zat Karbala in southern Iraq, respectively. Lafarge and Faruk 
uGroup Holding were joint owners of Bazian Cement Co. and 
Union Cement Co., which operated the Bazian and the Tsluja 
icement plants, respectively. Karbala Cement Manufacturing 
“Co. (KCMC), which was a joint venture of Lafarge (51%) and 
sMerchant Bridge Co. of the United Arab Emirates (49%), was 
sresponsible for the rehabilitation of the Karbala cement plant, 
‘which is located in Karbala Governorate in southern Iraq. The 
‘iplant’s capacity was increased to 1.8 Mt/yr of cement from 
576,000 t/yr, and the International Finance Corp. (a member of 
ithe World Bank Group) approved a $70 million loan to support 
isthe renovation project (Annous, 2012; O’Sullivan, 2012; Global 
sCement, 2013). 
2 In 2011, the Government approved a contract with an 
yjunnamed Italian company to build a new cement plant in 
jiAl Diwaniyah City, Al Qadisiyah Governorate, in southern Iraq. 
4).he plant would be operated by a joint venture of the Government 
yand the Italian investor and would cost $692 million to build. In 
yApril, Lucky Cement Co. of Pakistan said that it was building 
4 greenfield cement grinding facility in Iraq. The grinding plant 
yiwould be a 50-50 joint venture with an unnamed partner and 
would have the capacity to produce 870,000 t/yr of cement. In 
December 2012, Sinoma International Engineering Co. Ltd. 
of China signed a contract with the Faruk Group to build a 
greenfield cement plant in As Sulaimaniyah City in northern 
"Taq The $180 million plant would have the capacity to produce 
Ft 8 Mt/yr of cement (Global Cement, 2013). 
j Nitrogen.—In 2012, ammonia and urea were produced by 
three companies in Iraq—State Enterprise for Fertilizer and 
"Petrochemical (South), State Company for Fertilizer North Area, 
and Ist Global Company for Chemical Fertilizers Production 
"Ltd Production by these companies remained well below 
Capacity because of old equipment at the two state-owned 
companies and insufficient natural gas allocation. The MIM 
y. called for investing in three new urea plants in the Governorates 
# of Al Anbar, Al Basrah, and Ninawa, respectively. The suggested 
$Capacity of the new plants would each be between 500,000 t/yr 
sand 1 Mt/yr of urea, and the cost to construct the plant would 
:) be between $800 million and $900 million per plant. Natural 
# 88S needed as a feedstock for these plants would be available in 
$ all locations (Arab Fertilizer Association, 2012, p. 21, 25; State 
$ Company for Fertilizers, 2013). 


a 
4 
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Phosphate Rock.—Although the General Company for 
Phosphate doubled its phosphate rock output to 250,000 t in 
2012, the production remained well below the capacity of 
3.4 Mt/yr. Most of Iraq’s phosphate rock deposits occur in the 
Paleocene Akashat Formation in Iraq’s Western Desert. The 
deposits are located about 15 to 20 kilometers (km) northeast 
of the Akashat Mine and cover an area of 40 square kilometers 
(km7). Geosurv-Iraq estimated Iraq’s phosphate reserves and 
resources to be 9,529 Mt. The Akashat deposit was estimated to 
hold 430 Mt of proved phosphate rock reserves grading 21.52% 
P,O,. Other indicated resources included the Swab deposit, 
which held an estimated 3,503 Mt of phosphate rock grading 
21.71% P,O,, followed by the Dawima site, 2,758 Mt grading 
20.56% P,O,; the Marbat deposit, 2,114 Mt grading 21.17% 
P,O,; the Ethna site, 430 Mt grading 17.50% P.O.; the H3 site, 
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313 Mt grading 17.50% P,O,; and the Hirri site, 193 Mt grading 
21.94% P.O, (Al-Bassam and others, 2012, p. 18; General 
Company for Phosphate, 2013). 

Silica.—Production of silica sand increased by 732% in 
2012 compared with that of 2011. The silica sand produced was 
used to supply the ceramic and glass industries. The silica sand 
could be used in the white cement that would be produced at 
the proposed white cement plant. Silica sand deposits in Iraq 
occur in several geologic formations in the Western Desert, the 
chief of which are the Ga’ara depression and the Hussainiyat, 
the Nahr Umr, and the Rutba deposits in Al Anbar Governorate, 
which host silica sand of alluvial and marine sedimentologic 
genesis and contain more than 90% quartz (SiO,) (table 1; Iraq 
Geological Survey, 2013). 


Mineral Fuels 


Natural Gas.—Production of gross natural gas increased 
by 10% to 20.5 billion cubic meters in 2012 compared with 
that of 2011. Dry gas output decreased by 26% to 646 million 
cubic meters according to OPEC statistics (Organization of the 
Petroleum Exporting Countries, 2013, p. 33). 

The final contract had been signed by the Government and 
Royal Dutch Shell p.1.c. (Shell) of the United Kingdom for 
the $17 billion South Gas Project. The initial agreement to 
establish the joint venture of Basrah Gas Co. was signed in 
2008. The South Gas Project was proposed as a 25-year joint 
venture of South Gas Co. (51% interest), Shell (44% interest), 
and Mitsubishi Corp. of Japan (5% interest) to capture flared 
gas from a 19,000-km? area in Al Basrah Governorate. The 
project area was extended to include the Majnoon, the Rumaila, 
the West Qurna 1, and the Zubair fields. Natural gas would be 
captured, treated, and processed for use locally or exported as 
liquefied natural gas. Natural gas production from the project 
was expected to reach about 56.6 million cubic meters per day 
(reported as 2,000 million cubic feet per day) by 2017 (Basrah 
Gas Co., 2012; Mirza, 2013). 

In the Kurdistan region of Iraq, natural gas production by 
Pearl Petroleum Co. Ltd. from the Chemchamal and the Khor 
Mor fields averaged more than 2 million cubic meters per year. 
The project began in 2007 as a joint venture of Dana Gas PJSC 
(40%) and Crescent Petroleum (50%), both of the United Arab 
Emirates, and MOL Hungarian Oil and Gas Co. p.I.c. (MOL) 
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and OMV Aktiengesellschaft of Austria (OMV) (5% interest 
each). The project supplied two gas-fired power stations at 
Chemchamel and Erbil and planned to transport surplus gas to 
Europe through the Nabucco gas pipeline, which was to be built 
in the near future (Dana Gas P.J.S.C., 2013). 

Dana Gas had been producing liquefied petroleum gas (LPG) 
through two LPG trains at the Khor Mor gas processing plant 
since 2011. The company supplied LPG and condensates by 
way of pipeline to powerplants at Chemchamel and Erbil from 
the Khor Mor field. In 2012, Dana Gas was evaluating the 
Chemchemal and the Khor Mor reservoirs, which have the 
potential to become world-class gasfields. The company was 
planning to drill new wells to delineate the fields and to increase 
the gas production capacity (Dana Gas P.J.S.C., 2013). 

OMV began a drilling program at the Bina Bawi 3 (BB3) 
exploration well in January and encountered several 
hydrocarbon-bearing layers. The company planned to drill an 
exploration well in the Mala Omar Block, make progress in 
the appraisal of the Bina Bawi Block, conduct tests at the Rovi 
and the Sarta Blocks, and evaluate test results at the BB3 well 
(OMV Aktiengesellschaft, 2013, p. 10, 38). 

Petroleum.—In 2012, Iraq became OPEC’s second-ranked 
producer of petroleum after Saudi Arabia by overtaking Iran’s 
ranking for the first time since the late 1980s. Iraq had 92 active 
rigs compared with 59 active rigs in 2011. The number of 
crude oil producing wells in Iraq increased to 1,700 from 1,695 
wells in 2011, and the number of completed wells increased to 
228 from 76 wells in 2011 (Chazan, 2013; Organization of the 
Petroleum Exporting Countries, 2013, p. 25-27). 

Estimates for Iraq’s crude oil refining capacity in 2012 
ranged between 806,000 bbl/d and 1,042,000 bbi/d (a more 
precise figure is not possible to obtain because the effective 
capacity was less than the nameplate capacity in several 
refineries and the production of heavy fuel oil is not included 
as part of refinery production by some estimates). The output 
of petroleum products decreased by 5% to 580,400 bbl/d in 
2012 from 613,200 bbl/d in 2011. The Government planned to 
increase the country’s refining capacity to 1.5 Mbbl/d by 2017 
by building four new refineries at Kerbala (140,000 bbl/d), 
Kirkuk (150,000 bbl/d), Maysan (150,000 bbl/d), and Nasiriyah 
(300,000 bbi/d) as well as by expanding the capacities at 
the Basrah and the Daura refineries (BP p.1.c., 2013, p. 16; 
Organization of the Petroleum Exporting Countries, 2013, 
25-27, 36, 41; U.S. Energy Information Administration, 2013). 

In the Kurdistan region of Iraq, more than 40 companies were 
exploring for crude oil and natural gas based on production- 
sharing contracts with KNOC, which included an initial 5-year 
exploration period followed by a 20-year development period. 
These companies, in order of the number of licenses they 
held, included Genel Enerji A.S. of Turkey (seven licenses); 
KNOC (five licenses); and Marathon Petroleum Corp. of the 
United States, Hungarian Oil and Gas Public Ltd. Co. (MOL), 
Petroleum Products International Exploration and Production 
Inc. (PETOIL) of Turkey, and OMV (four licenses each). DNO 
International ASA (DNO) of Norway and ShaMaran Petroleum 
Corp. of Canada held three licenses each. Crescent Petroleum 
and Dana Gas (both of the United Arab Emirates), Dogan 
Enerji of Turkey, Komet Group of Moldova, Oil Search Ltd. 
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of Papua New Guinea, Pet Prime International Oil Co. Ltd. of 
the United Kingdom, and Reliance Industries Ltd. of India held 
two licenses each. One license each was held by Groundstar 
Resources Ltd., Heritage Oil plc., Longford Energy Inc., Vast 
Exploration Inc., and Western Zagros Resources Ltd. (all of 
Canada); Daesung Corp., Le Meilleur Co. Ltd., Majuko Corp., 
Samchully Co., SK Energy Co. Ltd., and UI Energy Corp. (all of 
the Republic of Korea); First Reserve Corp., Niko Resources 
Ltd., Norbest Ltd., Perenco Oil and Gas, and Sterling Energy 
plc (all of the United Kingdom); and Hillwood Oil & Gas Group 
LLC, Hunt Oil Co., Impulse Energy Corp., and Texas Keystone 
Inc. (all of the United States) (Cutler, 2012; U.S. Energy 
Information Administration, 2013). 

DNO continued with its exploration and drilling of areas 
covered by the Tawke production-sharing contract (PSC) and 
the Dohuk PSC in the Kurdistan region in northern Iraq in 
2012. DNO resumed crude oil production from the Tawke field 
in February after it was suspended in September 2010 at the 
request of the KRG. Production from the Tawke oilfield reached 
75,000 bbl/d, and the company estimated that the crude oil 
and natural gas reserves of the Tawke field exceed 500 million 
barrels. DNO, which was the first company to discover crude 
oil in the Kurdistan region of Iraq in 2006, began exporting oil 
from the Tawke field in 2011. DNO had interests in two other 
licenses in the Kurdistan region of Iraq. In 2012, the company 
was working on increasing production from the Tawke field, 
drilling exploration wells in the Dohuk PSC and the Tawke PSC 
license areas, and preparing a declaration of commerciality for 
the Benenan-3 well on the Erbil license and the Bastora oilfields 
discovery (DNO International ASA, 2013). 

In November, Exxon Mobil Corp. of the United States became 
the first major international oil company to sign an agreement 
with the KRG to explore for petroleum in six blocks in northem 
Iraq despite the opposition of the Central Government of Iraq. 
The blocks were the Al-Qhosh, the Arbat, the Arbat North, the 
Khanki, the Marathon, and the Perimam Blocks. The central 
Government of Iraq, which had prolonged disputes with the 
KRG with respect to oil and land, deemed the contract between 
ExxonMobil and the KRG illegal and considered it a breach of 
ExxonMobil’s contract with the Ministry of Oil to develop the 
West Qurna Phase | oilfield in southern Iraq (Cutler, 2012). 

In July, Afren p.l.c. of the United Kingdom purchased 
stakes in two Kurdistan operations for $588 million. The deal 
was expected to generate 75,000 bbl/d of crude oil from the 
Barda Rash PSC within 5 years. Barda Rash is located 55 km 
northwest of Erbil and operated by Afren, which held a 60% 
working interest. The company also acquired a 20% working 
interest in the Ain Sifni PSC, which is located 70 km northwest 
of Erbil and operated by Hunt Oil Co. of the United States 
(Afren p.l.c., 2013). 


Outlook 


The Government planned to invest more than $600 billion in 
developing the hydrocarbon sector in the period between 2012 
and 2030. The Government revised its crude oil production 
capacity targets from 12 Mbbl/d to 9 Mbbl/d by 2017 owing to 
several challenges that needed to be resolved for the optimistic 
target to be realized. These challenges included the approval 
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cr the Hydrocarbon Law by the Parliament, resolution of 

Bie issue of deals made between the KRG and international 

tty companies, and generating sufficient electricity in 

oduction sites (MEED, 2013, p. 10; U.S. Energy Information 

Rdministration, 2013). 

The mineral industry in Iraq is expected to grow considerably 

lia the short and medium terms to meet the increased demand 

‘or mineral commodities needed for the restoration of the 

tountry’s infrastructure and for the development of the 

ununtry’s hydrocarbon sector. The production of such mineral 

zmmodities as bentonite, cement, fertilizer, limestone, 

[aosphate rock, steel, and sulfur is expected to increase in the 
xt few years. 
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TABLE 1 
IRAQ: PRODUCTION OF MINERAL COMMODITIES' 


(Metric tons unless otherwise specified) 


2008 2009 
INDUSTRIAL MINERALS 

Bauxite 4,928 250 
Bentonite” 1,605 3,959 
Cement, hydraulic* thousand metric tons 6,453 ° 7,000 
Clay do. 1,777 2,283 
Gypsum” do. 1,279 626' 
Iron oxide pigments 3,000 300 ' 
Kaolin 1,524 1,980 
Limestone: 

For cement thousand metric tons 275 2,005 

For construction do. NA NA 
Nitrogen: 

N content of ammonia do. 10 30 

N content of urea do. NA NA 
Phosphate rock, gross weight do. NA NA 
Phosphate fertilizer do. NA NA 
Salt do. 109 113 
Sand and gravel’ do. 9,734 ' 10,834 ' 
Silica sand” 19,921 17,514 
Sulfur® thousand metric tons 30 20 

MINERAL FUELS AND RELATED MATERIALS 

Gas, natural: 

___ Gross million cubic meters 14,781 16,577 
Dry do. 1,880 1,149 
Natural gas plant liquids thousand 42-gallon barrels 11,000 15,000 ‘ 

Petroleum: 
Crude, including condensate do. 886,220 891,330 
Refinery products: 
Liquefied petroleum gas do. 11,060 2,482 
Gasoline do. 21,864 21,937 
___ Kerosene and jet fuel do. 17,119 17,477 
Distillate fuels do. 30,551 31,208 
Residual fuels do. 76,468 76,979 
Other do. 8,358 16,609 ‘ 
Total do. 165,420 166,692 


2010 


3,350 
6,127 
8,000 
2,283 
1,674 ° 
3,000 
20,060 * 


986 
NA 


126 
100 
139 
331 
102 
10,139 
232 
20 


16,885 
1,303 
16,000 ‘ 


905,200 


3,139 © 
26,207 
19,892 
37,339 
89,973 
24,945 ° 

201,495 


2011 


6,472 
10,000 
33,013 ‘ 
16,350 ‘ 


r 


4,086 
585 


143 
129 
122 * 
429 
136 
21,300 * 
173 ° 
20 


18,692 
877 
16,400 ‘ 


1,022,365 * 


3,285 ° 
27,521 
31,901 
47,486 
79,278 
44,370 * 

233,841 


2012 


1,004 
10,000 
33,380 
13,531 


20,496 
646 
16,400 ° 


1,136,975 


3,614 
27,886 
16,242 
46,574 

103,076 

3,891 

201,283 


Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. NA Not available. -- Zero. 
'Table includes data available through February 28, 2014. 
*Reported in cubic meters and converted to metric tons. 


*Reported figure. 
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TABLE 2 


IRAQ: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


as Major operating companies Annual 
“ommodity and major equity owners Location of main facilities capacity 
* Zement: 
Portland Southern Cement State Co. (Government, 100%) Al Basrah plant, An Najaf Al Ashraf plant, 7,500,000. 
ti Kufa plant, Muthena plant, Nora plant, 
te As Samawa plant 
43 Do. Iraqi Cement Co. (Government, 100%) Al Qaim plant, Al Qaim; Kirkuk plant, Kirkuk; 5,200,000. 
Fallujah plant, Fallujah; and Kubaisa plant, 
Kubaisa 
Do. Northern Cement State Co. (Government, 100%) Al Tamin plant, Badoosh I, I, and Il plants, 3,740,000. 
rn Hammam Al Aleel I and IJ plants, Mosul; and 
t Sinjar plant, Mosul 
Do. Bazian Cement Company (Lafarge S.A., 70%, and Bazian plant at Sarchinar, near Hayasi 2,700,000. 
‘ Faruk Group Holding, 30%) 
\ Do. United Cement Company (Lafarge S.A., 60%, and Tasluja plant, near Sulaymantyah 2,300,000. 
r Faruk Group Holding, 40%) 
Q Do. Karbala Cement Manufacturing Co. (Lafarge S.A., Karbala plant, Karbala 1,800,000. 
4 51%, and MerchantBridge Co., 49%) 
4 White Iraqi Cement Co. (Government, 100%) Fallujah white cement plant, Fallujah 300,000. 
nd Nitrogen thousand State Enterprise for Fertilizer and Petrochemical Ammonia plant at Abu Al-khasib 230 ammonia; 
: metric tons (South) (Government, 100%) 350 urea. 
Y Do. do. State Company for Fertilizers Northern Area Plant at Bayji 231 ammonia; 
(Government, 100%) 202 urea. 
Do. do. Ist Global Company for Chemical Fertilizers Al Mansour, Baghdad Governorate 369 ammonia; 
iF Production Ltd. 323 urea. 
r [ron and steel! Iron and Steel Co. (Government, 100%) Khawr az Zubayr, Al Basrah Governorate NA. 
il Petroleum: 
| Crude thousand 42-gallon BP p.l.c., 38%; China National Petroleum Rumaila, Al Basrah Governorate 1,350. 
iy barrels per day Corp. (CNPC), 37%; South Oil Co., 25% 
Do. do. China National Petroleum Corp. (CNPC), 75%, and Al-Ahdab, Wasit Governorate 140. 
ay North Oil Co., 25% 
"Do. do. China National Petroleum Corp. (CNPC), 37.5%; Halfaya, Maysan Governorate 70. 
ui South Oil Co., 25%; Petronas Carigali International 
it Sdn Bhd, 18.75%; Total S.A., 18.75% 
1 Do. do. CNOOC Lid., 63.75%; Llraq Drilling Co., 25%, Maysan, Maysan Governorate 450. 
iV and Tirkiye Petrolleri Anonim Ortakligi (TPAO), 
ML 11.25% 
19 ~~ Do. do. DNO International ASA, 55%; Genel Enerji A.S. Tawke, Kurdistan region 100. 
25%; and Kurdistan National Oil Co. 20% 
Do. do. Eni S.p.A., 32.81%; Missan Oil Co., 25%; Zubair, Al Basrah Governorate 270. 
Occidental Petroleum Corp., 23.44%; 
Korean Gas Corp. (Kogas), 17.75% 
do. Exxon Mobil Corp., 60%; Royal Dutch Shell West Qua 1, Al Basrah Governorate 400. 
ple, 15%; Oil Exploration Co., 25% 
do. Gazprom OAO, 30%; Oil Exploration Co., 25%; Badra, Wasit Governorate 170. 
Korean Gas Corp. (Kogas) 22.5%; Tiirkiye 
Petrolleri Anonim Ortakligi (TPAO), 7.5% 
Do. do. Lukoil Oil Co., 56.25%; South Oil Co., 25%; West Qurna 2, Al Basrah Governorate NA. 
Statoil ASA, 18.75% 
Do. do. North Oil Co. (Government, 100%) Kirkuk, Kirkuk Governorate 280. 
Do. do. Petronas Carigali International Sdn Bhd, 45%; Garraff, Dhi Qar Governorate 35. 
Corp., 30%; South Oil Co., 25% 
See footnotes at end of table. 
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TABLE 2—Continued 
IRAQ: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Petroleum—Continued: 
Crude—Continued thousand Royal Dutch Shell plc, 45%; Petronas Carigali Majnoon, Al Basrah Governorate 18. 


42-gallon International Sdn Bhd, 30%; Missan Oil 
barrels per day Co., 25% 


Do. do. Sociedade Nacional de Petrdleos de Angola Qiayarah, Ninawa Governorate 120. 
(Sonagol), 75%, and South Oil Co., 25% 
Do. do. Sociedade Nacional de Petrdleos de Angola Najmah, Ninawa Governorate 110. 
(Sonagol), 75%, and North Oil Co., 25% 
Do. do. Taq Taq Operating Co. Ltd. (Genel Enerji A.S.,55%, Taq Taq, Kurdistan region 105. 
and Addax Petroleum Corp., 45%) 
Refinery products do. Midland Refineries Co. (Government, 100%) Daura refinery at Daura 142,300. 
Do. do. Kar Oil & Gas Co. (private) Erbil 40,000. 
Do. do. North Refineries Co. (Government, 100%)  Baiji (Salahudin) 135,800. 
Do. do. do. ne wy ee ~ Baiji (North) | 170,000. 
Do. do. South Refineries Co. (Government, 100%) Al Basrah Governorate _ 142,300. 
Do. doo do sel Kirkuk 30,000. 
Do. do. do. An Najaf Governorate 30,000. 
Do do. do. Nassiriyah-Samawah 30,000. 
Do. do. do. Haditha | 16,000. 
___ Do. do. do. Khanagin/Alwand 12,000. 
___Do. . do. do. Muftiah 4,500. 
a: oe do. do. Qaiyarah-Mosul 4,000. 
Phosphate rock a General Company for Phosphate (Government, 100%) Akashat Mine, Al Anbar Governorate 3,400,000. 
Phosphoric acid’ do. Plant at Al-Qaim 400,000. 
Phosphatic fertilizer” * do. do. 600,000 TSP; 
280,000 MAP; 
7 . 650,000 NPK. 
Sulfur Mishraq Sulphur State Enterprise (Government, 100%) Qaiyarah 820,000. 
Sulfuric acid! General Company for Phosphate (Government, 100%) Phosphatic fertilizer plant at Al-Qaim 1,500,000. 


Do., do. Ditto. NA Not available. 

'No production has been reported since 2003. 

*The fertilizer production unit U400 produces triple superphosphate (TSP), monoammonium phosphate (MAP), and compound fertilizer (NPK). 

*Fluoride salts production unit US00, which had the capacity to produce 11,000 metric tons per year of aluminum fluoride, was idle for technical problems but 
was being used to produce unknown quantities of ammonium chloride, pure silica, silica gel, sodium fluorosilicate, sodium phosphate, and zeolites. 
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THE MINERAL INDUSTRY OF ISRAEL 
By Thomas R. Yager 


—~ In 2012, Israel played a significant role in the world’s 
rroduction of bromine, magnesium metal, phosphate rock, and 
»otash. The country’s share of the world’s estimated bromine 

__iroduction amounted to 34%; potash, 6%; magnesium metal, 
‘%; and phosphate rock, 1%. Israel also accounted for 6% 

—f the value of the world’s polished diamond production. 
ther domestically significant mining and mineral processing 

—perations included the production of cement, crushed stone, 
iatural gas, and petroleum products. Israel consumed substantial 

~ mounts of bromine, phosphate rock, and potash in downstream 

~_wocessing operations; most of the final products of these 

_perations were exported (Even-Zohar, 2013; Jasinski, 2013a, b; 

_-ramer, 2013; Ober, 2013). 


—inerals in the National Economy 


— In 2012, the mining and quarrying and the nonmetallic 

~ nineral products sectors combined accounted for about 1.3% 

_af the gross domestic product (GDP), and the manufacture of 

_Son, steel, and other metals, about 0.3%. The remainder of 

_he manufacturing sector (which included diamond cutting 

_nd polishing, fertilizer production, and petroleum refining) 
‘ccounted for 14.6% of the GDP. The nonmetallic minerals 
ector employed about 9,900 workers; mining and quarrying, 

—ibout 4,000; and diamond cutting and polishing, about 2,800. 

— srael’s total exports amounted to $54 billion in 2012, of which 

—liamond accounted for 15.5%, and mining and quarrying, 3%. 
-Otal imports were valued at about $72.3 billion, of which 

x nineral fuels accounted for 22.3%, and diamond, 10.4% 

_.¢Central Bureau of Statistics, 2013, p. 620, 678, 756, 778, 

+ 82-783, 877-879). 


*roduction 


In 2012, the production of gypsum increased by 122%; 
stash, by 16%; phosphate rock, by 13%; and complex 
ertilizers (which contained at least two out of the following 
hree elements: nitrogen, phosphorus, and potassium), by an 
stimated 11%. Dry natural gas production decreased by 42%; 
hosphatic fertilizers, by 24%; magnesium chloride, by 17%; 
ind bromine, by 14% (table 1). 


structure of the Mineral Industry 


Most of Israel’s mining and mineral processing operations 
were privately owned, including the producers of aggregates, 
tomine, cement, lime, magnesium, natural gas, phosphate rock, 
potash, and salt. Bromine, cement, lead, magnesium, phosphate 
rock, potash, potassium nitrate, and sulfuric acid were produced 
by only one domestic company each. The diamond cutting and 
polishing industry was composed of many small producers. 
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Commodity Review 
Metals 


Copper.—Altos Hornos de México S.A. de C.V. (AHMSA) 
planned to reopen the Timna copper mines near Eliat and to 
build a new solvent extraction and electrowinning plant with 
a capacity of 24,000 metric tons per year (t/yr). In 2012, the 
company started construction on its new plant (Altos Hornos de 
México S.A. de C.V., 2013, p. 2). 

Magnesium.—Dead Sea Magnesium Ltd. (DSM) [a 
subsidiary of Israel Chemicals Ltd. (ICL)] was a producer 
of magnesium metal and magnesium alloys. In 2012, 

DSM produced 27,292 metric tons (t) of magnesium metal 
compared with 26,284 t in 2011 and was reportedly engaged 
in debottlenecking operations that were expected to increase 
its capacity of 34,000 t/yr by between 7% and 10%. As of late 
August 2012, it was unclear whether the expansion had taken 
place (Waite, 2012). 


Industrial Minerals 


Bromine.—Brines and carnallite from the Dead Sea were 
extracted by Dead Sea Bromine Company Ltd. (DSBC) (a 
subsidiary of ICL) at DSBC’s plant at Sdom, which had a 
capacity of 280,000 t/yr. Bromine production decreased to about 
174,000 t in 2012 from 202,313 1 in 2011. DSBC consumed 
about 76% of its bromine for the manufacture of bromine 
compounds at its plants in China, Israel, and the Netherlands. 
Bromine compounds produced by DSBC were used in 
such applications as flame retardants, natural gas and crude 
petroleum production, pharmaceuticals, and water treatment 
(Israel Chemicals Ltd., 2013b, p. 61-62, 66-67). 

Diamond.—lIsrael did not produce rough diamond, but 
the country was one of the world’s leading diamond cutting 
and trading centers. Domestic diamond cutting and polishing 
companies specialized in large, high-value gemstones. In 2012, 
the value of Israel’s cut and polished diamond exports decreased 
to $5.6 billion from $7.2 billion in 2011; of that amount, the 
value of Israel’s cut and polished diamond exports produced 
from domestic cutting and polishing operations decreased 
to $1.3 billion from $1.5 billion in 2011. The United States 
received 36% of Israel’s polished diamond exports; Hong Kong, 
28%; Belgium, 8%; and Switzerland and the United Kingdom, 
5% each (Even-Zohar, 2013; Israel Diamond Institute Group of 
Companies, 2013; Rabinovich and Cohen, 2013). 

Israel’s cut and polished diamond production declined in 
recent years because of competition from Chinese and Indian 
producers that have lower labor costs. The domestic diamond 
cutting and polishing industry also faced problems, including an 
aging workforce and prices of rough diamond increasing faster 
than those of polished diamond. In 2012, the industry employed 
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2,800 workers compared with 2,900 in 2011 and 4,900 in 2002. 
The Government planned to assist the diamond cutting and 
polishing industry with recruiting and paying workers, export 
grants, and marketing support (Central Bureau of Statistics, 
2003, p. 12.62; 2013, p. 620; Rabinovich and Cohen, 2013). 
Magnesium Compounds.—Dead Sea Periclase Ltd. 
(a subsidiary of ICL) produced about 42,000 t of magnesia from 
brines in the Dead Sea in 2012; the capacity was 53,000 t/yr. 
ICL also produced magnesium chloride for use in deicing (Israel 
Chemicals Ltd., 2013b, p. 62, 66-67). 
Phosphate Rock.—Rotem Amfert Negev Ltd. (a subsidiary 
of ICL) produced phosphate rock at the Arad, the Oron, and 
the Zin Mines in the Negev Desert. Mining of phosphate rock 
increased to 3.51 million metric tons (Mt) in 2012 from 3.11 Mt 
in 2011. Rotem consumed 69% of its output for the manufacture 
of phosphate fertilizers and phosphoric acid at its plants in Israel 
and European countries (Israel Chemicals Ltd., 2013a, p. 8; 
2013b, p. 42). 
Potash.—Dead Sea Works (DSW) (a subsidiary of ICL) 
used carnallite from the Dead Sea as raw material for its potash 
plants. The company planned to increase capacity in increments 
by removing bottlenecks and improving technology at existing 
plants. By the end of 2014, the total planned increase in capacity 
was expected to be between 300,000 and 500,000 t/yr. DSW’s 
production increased in 2012; output was constrained in 2011 by a 
labor dispute (Israel Chemicals Ltd., 2013a, p. 8; 2013b, p. 47). 
Global consumption (excluding China) of potassium 
nitrate for agricultural use amounted to about 1 Mt in 2012; 
Haifa Chemicals Ltd. had an estimated 34% market share. 
Most of Haifa’s production was in Israel; the company used 
0.8 metric ton of potash for every metric ton of potassium nitrate 
produced. Haifa also produced potassium nitrate for industrial 
applications (Gabison, 2009; Sociedad Quimica y Minera 
de Chile S.A., 2013, p. 37). 


Mineral Fuels 


Coal and Natural Gas.—Nobie Energy Inc. of the 
United States and Delek Energy Group produced natural gas at 
the Mari-B offshore gasfield in the Mediterranean Sea. In 2012, 
Noble and Delek’s production of dry natural gas decreased to 
about 1.04 billion cubic meters from 1.79 billion cubic meters 
in 2011 as Mari-B approached the end of its life. The companies 
discovered the Tamar prospect in 2009 and the Leviathan 
prospect in 2010. At the end of 2012, reserves at Leviathan and 
Tamar were estimated to be about 480 billion cubic meters and 
64 billion cubic meters, respectively (Petroleum Economist, 
2012; Noble Energy, Inc., 2013, p. 6, 11, 15, 18-20). 

Noble and Delek planned to start production at Tamar in 
April 2013. The companies planned to produce at Mari-B until 
production started at Tamar. The planned capacity at Tamar 
was 10.2 billion cubic meters per year; the operation could 
be expanded to 15.5 billion cubic meters per year. Noble and 
Delek also could start production at Leviathan as early as 2016; 
capacity was expected to be 16.5 billion cubic meters per year 
(Noble Energy, Inc., 2013, p. 15-16). 

In 2012, the state-owned utility Israel Electric Corporation 
Ltd. (IEC) consumed 1.85 billion cubic meters of natural gas 


$0.2 


in power generation compared with 3.49 billion cubic meters 
in 2011. The decrease was attributable to the depletion of the 
Mari-B field and the shutdown of the pipeline that supplied 
natural gas from Egypt following repeated sabotage in 2011 and 
early 2012. IEC increased its consumption of coal to 14 Mt in 
2012 from 12.7 Mt in 2011 (Israel Electric Corporation Ltd., 
2013, p. 61, 64-65, 68). 

Adira Energy Ltd. of Canada planned to drill its first well m 
the Gabriella offshore prospect by the end of June 2013, andat 
Yitzhak, by the end of October 2013. Zion Oil & Gas Inc. of 
the United States engaged in exploration at its Elijah #3 well in 
2012 (Adira Energy Ltd., 2012). 

Petroleum.—At the end of 2011, Oil Refineries Ltd. 
and Paz Oil Company Ltd. had petroleum refineries with 
capacities of 197,000 barrels per day (bbl/d) and 95,000 bbl/d, 
respectively. Paz Oil increased its capacity by nearly 16% 
by 2012; production decreased in 2012 because of scheduled 
maintenance (Paz Oil Company Ltd., 2013, p. A-133, A-134). 

In 2012, IEC’s consumption of diesel fuel amounted to 
about 39,800 bbl/d compared with 13,000 bbl/d in 2011. In 
previous years, natural gas consumption had increased as 
diesel consumption decreased (Israel Electric Corporation Ltd., 
2013, p. 64-65). 


Outlook 


The production of potash is likely to increase from 2013 to 
2015 because of ICL’s expansion. Natural gas production Is 
expected to increase from 2013 to 2017 with the opening of 
Leviathan and Tamar. The output of petroleum products is likely 
to increase 1n 2013. Refined copper production could also start 
in the near future. The production trends for the cement, crushed 
stone, and sand industries will depend on the strength of the 
domestic economy. The outlook for bromine, diamond, and 
phosphate rock and fertilizers will depend on market conditions 
in the world economy. 


References Cited 


Adira Energy Ltd., 2012, Adira Energy granted extension of drill contract on 
spud dates on its Gabriella and Yitzhak licenses, offshore Israel: Toronto, 
Ontario, Canada, Adira Energy Ltd. press release, June 12, 2 p. 

Altos Hornos de México S.A. de C.V., 2013, Annual report 2012: Monclova, 
Coahuila, Mexico, Altos Hornos de México S.A. de C.V., 100 p. 

Central Bureau of Statistics, 2003, Statistical abstract of Israel 2003: Jerusalem, 
Israel, Central Bureau of Statistics, 899 p. 

Central Bureau of Statistics, 2013, Statistical abstract of Israel 2013: Jerusalem. 
Israel, Central Bureau of Statistics, 1,058 p. 

Even-Zohar, Chaim, 2013, Tacy’s 2012 diamond pipeline: 

IdexOnline. (Accessed July 2, 2013, at http://www.idexonline.com/ 
pdf files/2012_Diamond_Pipeline_poster.pdf.) 

Gabison, Yoram, 2009, Numbers that Haifa Chemicals doesn’t like to dwell 
on in ICL spat: Haaretz, July 29. (Accessed September 14, 2009, at 
http://www.haaretz.com/print-edition/ business/numbers-that-haifa- 
chemicals-doesn-t-like-to-dwell-on-in-icl-spat- 1.280860.) 

Israel Chemicals Ltd., 2013a, Directors’ report on the company’s affairs for the 
period ended December 31, 2012: Tel-Aviv, Israel, Israel Chemicals Ltd., 
154 p. 

Israel Chemicals Ltd., 2013b, Periodic report for 2012: Tel-Aviv, Israel, 

Israel Chemicals Ltd., 113 p. 

Israel Diamond Institute Group of Companies, 2013, Israel’s 2012 polished 
diamond exports—$5.6 billion: Ramat Gan, Israel, Israel Diamond Institute 
Group of Companies press release, January 6, 2 p. 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2012 


tael Electric Corporation Ltd., 2013, Financial reports for the year ended 

i December 31, 2012: Haifa, Israel, Israel Electric Corporation Ltd., 674 p. 

sinski, S.M., 2013a, Phosphate rock: U.S. Geological Survey Mineral 
Commodity Summaries 2013, p. 118-119. 

inski, S.M., 2013b, Potash: U.S. Geological Survey Mineral Commodity 

1 Summaries 2013, p. 122-123. 

yamer, D.A., 2013, Magnesium metal: U.S. Geological Survey Mineral 

Commodity Summaries 2013, p. 98-99. 

rble Energy, Inc., 2013, Form 10-K—2012: Houston, Texas, Noble Energy, 
Inc., 164 p. 

per, J.A., 2013, Bromine: U.S. Geological Survey Mineral Commodity 

; Summaries 2013, p. 34-35. 

.2 Oil Company Ltd., 2013, 2012 annual financial statements: Yakum, Israel, 


Petroleum Economist, 2012, News in brief—Israel: Petroleum Economist, 
v. 79, no. 1, February, p. 45. 

Rabinovich, Ari, and Cohen, Tova, 2013, Wanted—Diamond polishers 
in Israel. Piety not a problem: Thomson Reuters, January 2. 

(Accessed July 2, 2013, at http:/;www.reuters.com/article/2013/01/02/ 
us-israel-diamonds-idUSBRE9010AU20130102.) 

Sociedad Quimica y Minera de Chile S.A., 2013, Two thousand and twelve 
SQM annual report: Santiago, Chile, Sociedad Quimica y Minera de Chile 
S.A., 229 p. 

Waite, Suzy, 2012, Magnesium tags hold as ’13 talks start: American Metal 
Market, v. 119, no. 35-3, August 29, p. 5. 


* Paz Oil Company Ltd., 472 p. 
4 
‘ 
:: 
| 


4 
t 


TABLE | 


ISRAEL: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


a _____ 


Commodity’ 2008 2009 2010 2011 2012° 

. METALS 

* Tron and steel, steel, crude® 480,000 380,000 430,000 430,000 430,000 

Lead, refined secondary 27,000 26,000 27,000 27,000 27,000 

Magnesium metal 32,051 19,405 23,309 26,284 27,292 3 
INDUSTRIAL MINERALS 

Bromine, elemental 164,042 127,689 184,696 202,313 ° 173,940 3 

Cement, hydraulic thousand metric tons 4,819 4,759 5,139 5,480 * 5,900 

i Clays: 

j Brick clay’ 63,499 53,581 58,896 57,908 * 53,000 
Common clay 1,017,000 578,000 677,900 1,220,379 ° 1,120,000 
Flint clay NA NA NA 300,000 280,000 
Kaolin 151 _- -- -- 3 

: Diamond? thousand carats 400 299 245 230 * 200 

* Gypsum 9,975 9,152 99,730 20,437 ' 45,407 3 

~ Lime 480,554 428,552 657,897 715,487 * 770,000 

5 Magnesium chloride 108,852 132,636 135,930 126,988 105,610 ? 

4 Phosphate: 

Phosphate rock, mine output: 
Beneficiated thousand metric tons 3,088 2,697 3,135 3,105 3,513 3 
P.O; content do. 850 740 860 850 960 
Fertilizers:° 

i: Phosphatic do. 1,000 726 917 787 602 ? 

§__ Complex’ do. 470 580 875 1,538 1,700 

; Potash, KO equivalent do. 2,170 2,548 2,636 2,642 ' 3,060 ? 

‘ Salt, marketed do. 421 357 421 410° 415°? 

: Sand: 

~ _ Silica sand 194,771 163,206 197,699 232,909 ' 210,000 

s;__ Other thousand metric tons 6,000 5,000 4,000 3,500 * 3,200 

Stone:* 
Crushed do. 46,000 45,000 45,000 49,000 ' 45,000 

¥ Dimension, marble 75,000 68,000 72,000 72,000 66,000 

) Sulfur: 

f Byproduct from petroleum thousand metric tons 50 50 55 60° 60 

3 —Sulfuric acid:* 

] Gross weight do. 1,900 1,600 1,930 1,930 2,100 

S content do. 620 520 630 630 680 

Y See foomotes at end of table. 

i 

; 
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TABLE 1—Continued 
ISRAEL: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


MINERAL FUELS AND RELATED MATERIALS 


Gas, natural: 
Gross 
Dry 
Petroleum: 
Oil shale* 
Crude 
Refinery products: 
Liquefied petroleum gas 
Gasoline 
Naphtha 
Kerosene 
Distillate fuel otl 
Residual fuel oil 
Other" 
Total 


million cubic meters 
do. 


thousand 42-gallon barrels 


do. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


2008 


3,436 
1,437 


218 ' 
16° 


6,252 ' 
24,473 ' 
5,031 ' 
11,104 * 
27,826 ' 
14,352 ° 
7,900 ° 
96,900 ' 


2009 


2,825 
1,178 


228 * 
15° 


6,009 
25,454 
3,025 ' 
9,652 ° 
28,258 ° 
16,224 ' 
6,700 * 
95,300 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown 
'Table includes data available through November 13, 2013. 
*In addition to the commodities listed, caustic soda, secondary refined zinc, and semimanufactured steel are produced, but available information is inadequate 


to make reliable estimates of output. 
>Reported figure. 

‘Includes flint clay from 2008 to 2010. 
‘Imported diamond cut in Israel. 
°Reported exports. 


"Contain at least two of the following elements: nitrogen, phosphorus, and potassium. 


®Converted from metric tons of oil equivalent. 
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2010 2011 
3,234 4,318 ° 
1,344 1. 783:* 
yA ZS 
[zt 34° 
6,554 ° 6,600 ' 
93261," 23,048 ' 
3,609 ° 5,713 ' 
10,595 ° 10,521 ° 
28,162 ° 26,573 ' 
16,790 ° 16,523 ' 
7,000 ' 7,000 ' 
96,000 ' 96,000 ' 


2012" 


25563 
1,044? 


6,600 
23,000 
5,700 
10,500 
26,500 
16,500 
7,000 


. "Revised. do. Ditto. NA Not available. — Zeno. 
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TABLE 2 
ISRAEL: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Aggregates Lime & Stone Production Company Ltd. [Housing Modiim 6,000° 


& Construction Holding Company Ltd., 50%, and 
Readymix (Israel) Ltd., 50%] 
Do. do. Dragot, Ein Harod, Eliat, 5,000° 
Golani Junction, Kadarim, 
Revivim, Segev, and 
ais Shefar'am 


Do. Hanson Israel (subsidiary of HeidelbergCement AG) Migdal Zedeka and other 8,000° 
quarries 
,- Bromine Dead Sea Bromine Company Ltd. (DSBC) Sdom 280 
: [Israel Chemicals Ltd. (ICL), 100%] 
- Cement Nesher Israel Cement Enterprises Ltd. (Clal Industries Plant at Ramle 5,800 
é and Investments Ltd., 75%) 
. Do. do. Plants at Haifa and Hartuv 2,000 
>; L4ad, refined, secondary Hakurnas Lead Works Ltd. Ashdod 25 
ame Lime & Stone Production Co. Ltd. Shefeya 100 
Do. Negev Industrial Minerals Ltd. Mishor Rotem 90 
_ Magnesium: 
Magnesia Dead Sea Periclase Ltd. [Israel Chemicals Ltd. do. 53 
(ICL), 100%] 
Magnesium, refined Dead Sea Magnesium Ltd. (DSM) [Israel Chemicals Ltd. Sdom 34 
(ICL), 100%] 
Natural gas million cubic meters §Delek Energy Group, 53%, and Noble Energy Inc., 47% Mar1-B gasfield 6,200 
Petroleum: 
Crude thousand 42-gallon barrels —_ Lapidoth Israel Oil Prospectors Corp. Heletz-Brur 8 
Do. do. do. Kochav 3 
Refined do. Oil Refineries Ltd. (Israel Corp., 45.1%) Haifa 71,900 
Do. do. Paz Oil Company Ltd. Ashdod 40,200 

Phosphate: SERRE eee 

Phosphate rock Rotem Amfert Negev Ltd. [Israel Chemicals Ltd. Arad, Oron, and Zin 4,500 
(ICL), 100%] 

Phosphatic fertilizers do. Mishor Rotem 1,800 

Do. Haifa Chemicals Ltd. Haifa NA 

Phosphoric acid! Rotem Amfert Negev Ltd. Mishor Rotem 640 

Do. Haifa Chemicals Ltd. Haifa NA 

Potash Dead Sea Works (DSW) (Israel Chemicals Ltd. Sdom 3,200 
(ICL), 100%] 

Salt do. do. 700 
Do. Israel Salt Industries Ltd. (subsidiary of Danker Group) Eliat 150 
Do. do. Atlit 14 

Silica sand Negev Industrial Minerals Ltd. Mactesh Htira 300 

Steel: 

Crude Hod Metal Products & Manufacturing Co. Ltd. Akko 300 
Do. Yehuda Steel Ltd. Ashdod 180 
Billet do. Bene Ayish 200 
Do. do. Ashdod 180 

___Do. Hod Metal Products & Manufacturing Co. Ltd. Akko 300 

_Rebar Yehuda Steel Ltd. Bene Ayish 200 

___ Do. do. Ashdod 120 

___ Do. Hod Metal Products & Manufacturing Co. Ltd. Kiryat Gat 300 

Sulfur Oil Refineries Ltd. Ashdod 40 

__Do. Paz Oil Company Ltd. Haifa 33 

Sulfuric acid Rotem Amfert Negev Ltd. Mishor Rotem 2,400 

Zine Numinor Chemical Industries Ltd. Maalot NA 

Estimated; estimated data are rounded to no more than three significant digits. Do., do. Ditto. NA Not available. 

P.O, equivalent. 
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THE MINERAL INDUSTRY OF JORDAN 
By Mowafa Taib 


Jordan was a significant supplier of bromine, phosphate rock, 
ind potash to the world. In 2012, the country was among the 
vorld’s top three producers of bromine and was the fifth-ranked 
wroducer of phosphate rock and the seventh-ranked producer 
»f potash. Jordan also produced such mineral commodities as 
calcium carbonate, cement, clay, complex fertilizer (NPK), 
rude oil, kaolin, limestone, natural gas, phosphate and 
otassium fertilizers, pozzolanic materials, refined petroleum 
roducts, silica sand, steel, and zeolitic tuff (table 1; Jasinski, 
’013a, b; Ober, 2013). 

Jordan depended almost entirely on imported fuel to meet its 
ncreasing demand for energy. Natural gas imports from Egypt 
yy way of the Arab gas pipeline were severely reduced for most 
»f 2012, which resulted in expensive fuel imports. The country 
1ad been taking immediate steps to diversify its energy sources 
xy building a new liquefied natural gas (LNG) terminal at Aqaba 
Port on the Red Sea, which was expected to become operational 
n 2015; constructing the Al-Fujeil wind farm, which would 
1ave 90 megawatts (MW) of capacity and would commence 
»wroduction by 2014; and creating the Quweirah PV Solar project 
und the Ma’an wind farm, which would have between 65 MW to 
75 MW of electricity-generating capacity each. The Government 

vas also developing the country’s vast resources of shale oil, 
which could provide a cheap source of energy (International 
Monetary Fund, 2013, p. 62; Ministry of Energy and Mineral 
Xesources, 2013b, p. 11). 


Minerals in the National Economy 


Jordan’s gross domestic product (GDP) increased in real 
erms by 2.7% in 2012 compared with an increase of 2.6% in 
2011. Mineral sector activity in Jordan, which included mainly 
sromine, fertilizer [complex fertilizer (NPK), diammonium 
shosphate (DAP), and potassium sulfate], phosphate rock, and 
dotash production, decreased in 2012 compared with increases 
n both 2011 and 2010. The sector’s activity increased by 17.7% 
n 2011 (the latest year for which comprehensive information 
was available) compared with the exceptionally high growth 
-ate of 19.4% in 2010. The share of the mining and quarrying 
sector in the country’s GDP increased in constant prices to 2.1% 
in 2011 from the revised 1.8% share in 2010. The share of the 
manufacturing sector, which included cement, fertilizer, and iron 
and steel, increased slightly in constant prices to 20.4% from 
20.2% in 2010. The performance of the mineral sector, including 
hydrocarbons, phosphate rock, and potash, as indicated by the 
industrial production quantity index numbers, increased to 
120.8 in 2011 compared with 103.7 in 2010 and 74.3 in 2009. 
The increase was owing to higher outputs of phosphate rock 
and potash in 2011 compared with those of previous years 
(Central Bank of Jordan, 2012, p. 11-13, 82; Natural Resources 
Authority, 2012b, p. 14-15). 


JORDAN—2012 


Government Policies and Programs 


The Government had been actively promoting foreign 
investment to develop the country’s shale oil resources, 
which were estimated to be from 90 to 100 billion barrels 
(Gbbl) of crude oil, and ranked Jordan as the world’s fourth 
largest in terms of the volume of shale oil resources after the 
United States, China, and Russia. The U.S. Energy Information 
Administration estimated that the Batra Shale, which lies 
under the Hamad and the Wadi Sirhan basins in eastern Jordan, 
contains about | trillion cubic meters of risked shale gas 
in-place including 198 billion cubic meters of risked, technically 
recoverable gas resources. Shale oil estimates within the Batra 
Shale were 4 Gbbl of risked shale oil in-place containing 
100 million barrels of risked, technically recoverable shale oil 
resources (Patel, 2013; U.S. Energy Information Administration, 
2013, p. xxv—2). 

The national comprehensive energy strategy called for using 
shale oil as a fuel to generate electricity or to distill it to produce 
crude oil. The objectives were to increase shale oil usage to meet 
7% of the country’s primary energy needs by 2015 and 10% by 
2020 (Ministry of Energy and Mineral Resources, 2013a, p. 21). 

The Prospecting Studies Division at the Natural Resources 
Authority (NRA) conducted exploration for copper and gold in 
the Wadi Abu Khsheibeh and the Umm el Amad area in southern 
Jordan; dolomite in the Al-Thaghra/Ras en Naqab area; feldspar 
in the Wadi Saqr Al-Malqan; kaolin in the Disi and the Wadi el 
Hafira areas in southern Jordan; pure limestone in the Al-Abyad 
and the Al-Hassa regions; shale oil in the Bir Khdad area of 
Ma’an Governorate; and volcanic tuff and zeolites in northeastern 
Jordan. The Government also identified the projects with potential 
investment opportunities, which are located largely in the eastern 
and southern parts of the country. These projects include the 
development and production of basalt, feldspar, kaolin, limestone 
for cement, silica sand, volcanic tuff, and zeolites (Arab Industrial 
Development and Mining Organization, 2012, p. 278; Natural 
Resources Authority, 201 2a, p. 8, 16). 

The NRA, which is an autonomous Government agency under 
the Ministry of Energy and Mineral Resources, was responsible 
for the development and regulation of the country’s mineral 
resources in accordance with mining Law no. 12 of 1988. The 
NRA had been promoting the country’s mineral resources to 
attract investment in the mineral industry and increase the 
mineral sector’s contribution to the country’s economy. The 

NRA carried out geochemical and geophysical surveys as well 
as the national geologic mapping project; issued exploration 
licenses, export permits, and mining rights; and undertook 
geologic studies and surveys. Based on Law no. 26 of 2002, 
which specifies the fees assessed by the Government for mining 
and quarrying activities, the NRA issued 21 mining permits and 
14 exploration licenses for clay, phosphate rock, pozzolanic 
materials, and pure limestone as well as 1,988 export licenses 
(Natural Resources Authority, 201 2a, p. 21). 
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Production 


The output of most mineral commodities decreased in 2012 
compared with that of 2011. Production of diammonium 
phosphate (DAP) decreased by 22%; potash, by about 
19%; phosphate rock, by 16%; phosphoric acid, by 12%; 
and aluminum fluoride and natural gas, by 11% each. The 
decreases were attributed to weak demand for phosphate rock, 
phosphate-based fertilizer, and potash as well as workers’ 
strikes in the phosphate rock and fertilizer industries. Crude 
oil production increased by 22% compared with that of 2011. 
Bromine production was estimated to have increased by 35% 
compared with that of 2011 because of the capacity expansion at 
the Al-Safi plant during 2012. Cement production increased by 
98% in 2012 compared with that of 2011 according to official 
statistics provided by the NRA; the reason for the increase was 
incomplete reporting of production data from new cement plants 
that began production in 2011 and the inclusion of production 
by the newly built cement plants in 2012 (table 1). 


Structure of the Mineral Industry 


National Petroleum Co. and Jordan Petroleum Refinery Co. 
Ltd. were wholly state owned. Arab Potash Co. (APC), Jordan 
Abyad Fertilizers and Chemicals Co. P.S.C. (JAFCCO), Jordan 
Indian Fertilizer Co. (JIFCO), Jordan Lafarge Cement Factories 
Co. P.S.C. (JCFC), Jordan Phosphate Mines Co. p.|.c. (JPMC), 
and Nippon Jordan Fertilizer Co. had mixed ownership whereas 
the remaining companies were privately owned (table 2). 


Mineral Trade 


In 2012, the value of Jordan’s total commodity exports 
decreased slightly (by 1%) to about $7.9 billion! from 
$8.0 billion in 2011, and the value of total commodity imports 
increased by about 10% to $18.4 billion from $16.8 billion. 
Exports and imports with Syria decreased by 22% and 37%, 
respectively, compared with that of 2011 owing to the war in 
Syria, which continued through 2012. Jordan’s transit trade 
included trucking goods from Jordan to markets in Europe, 
Lebanon, and Turkey through Syria. This type of trade, which 
accounted for about 11% of exports and 30% of imports in 
2010, was halted because trucks had to go through Syria to 
reach their final destinations. Trade became more costly because 
of heightened security concerns and an increase in the cost of 
alternative shipping routes. Mineral sector exports contributed 
32.5% of the country’s total exports in 2011 and consisted of 
about 70% extraction commodities and 30% manufactured 
commodities. In 2011, potash exports accounted for 11% of 
Jordan’s total exports, by value, followed by phosphate rock, 
9.3%; fertilizers, 5.9%; bromine, 3%; acids, 1.6%; cement, 0.4%; 
and others, 1.3% (Natural Resources Authority, 2012b, p. 14-15). 

In 2012, the value of Jordan’s phosphate rock exports 
decreased by 3% to $602 million from a revised $628 million in 
2011. The quantity of phosphate rock exports decreased by 20% 
to 4.3 million metric tons (Mt) from 5.4 Mt in 2011. Sixty-seven 
percent of Jordan’s phosphate rock exports, by volume, went 


'Where necessary, values have been converted from Jordanian dinars (SOD) 
to U.S. dollars (USS) at the rate of JOD0.709=US$ 1.00. 
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to India, followed by Indonesia, 13.6%; Bulgaria, 8.8%; the 
Netherlands, 3.6%; Taiwan, 3.0%; Japan, 1.8%; and Turkey, 
1.3%. One-half of JPMC’s fertilizer exports were received by 
India, followed by Turkey, 15%; Iraq, 12%; Ethiopia, 10%; 
Bulgaria, 8%; and the United Arab Emirates, 3% (International 
Monetary Fund, 2013, p. 35; Jordan Phosphate Mines Co. p.Lc., 
2013, p. 37). 

In 2012, the volume of Jordan’s potash exports decreased by 
about 25% to 1.30 Mt from 1.72 Mt in 2011. Potash exports 
were received by China, which accounted for 31% of total 
exports; Indonesia, 23%; India, 19%; Malaysia, about 11%; 
Egypt and Taiwan, 4% each; and Japan, Mozambique, the 
Philippines, and South Africa, 2% each (Arab Potash Co., 2013, 
p. 32). 

Jordan has a free-trade agreement with the United States 
and was the 77th-ranked goods trading partner with the 
United States in 2011. U.S. exports to Jordan were valued at 
$1,766 million (an increase of about 22% from that of 2011) 
and imports of goods from Jordan to the United States were 
valued at $1,156 million (an increase of about 9% from that of 
2011) (Office of the United States Trade Representative, 2013; 
U.S. Census Bureau, 2013). 


Commodity Review 


Industrial Minerals 


Bromine.—Jordan Bromine Co. (JBC) is located at the 
Ghur Al-Safi area about 17 kilometers (km) from the city of 
Karak and 6 km from the APC plant. JBC was a joint venture 
of Albemarle Holding Co. Ltd., which was a wholly owned 
subsidiary of Albemarle Corp. of the United States and the 
APC. The company extracted bromine from Dead Sea waters 
to produce bromine and bromine compounds, such as calcium 
bromide, hydrogen bromide, sodium bromide, and tetra 
bromide, as well as potassium hydroxide. The bromine products 
were marketed by Albemarle Corp. In 2012, JBC invested 
$160 million to double the plant’s bromine capacity and increase 
the plant’s capacity to produce bromine salts. The expansion 
works was expected to be completed in the first half of 2013. 
The country’s production capacity of bromine products would 
increase to 200,000 metric tons per year (t/yr) from 100,000 t/yr 
and exports would be increased to more than $200 million per 
year. JBC had 180 direct employees and planned to add another 
100 employees once the expansion is completed (Multilateral 
Investment Guarantee Agency, 2012; Arab Potash Co., 2013, 

p. 23). 

Cement.—In 2012, six companies were active in cement 
production in Jordan. They were Al Rajhi Cement Jordan, 
Arab Company for White Cement Industry, JCFC, Modem 
Cement and Mining Co., Northern Cement Co., and Qatrana 
Cement Co. The production of cement exceeded domestic 
consumption because Jordan’s total production capacity was 
about 10 million metric tons per year (Mt/yr) of cement, whereas 
consumption decreased to 2 Mt in 2012 from 3 Mt in 2011 
owing to the sluggish growth in the construction sector. The 
increase in production capacity was attributed to the startup of 
operation at three new integrated cement plants, all of which 
were located in western Jordan, between 2007 and 2011. 
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The additional production capacity prompted cement producers 
uch as JCFC to adopt measures to increase their share of the 
ocal market, reduce the workforce, and use coal instead of fuel 
yil as a source of energy to reduce operating costs. JCFC was 
Iso experimenting with using shale oil as an energy source in 
heir cement plants (table 2, Annous, 2012; Lafarge S.A., 2012, 
). 57-58). 

| Phosphate Rock.—JPMC, which was the country’s only 
shosphate rock producer, employed 4,234 people in 2012 
>ompared with 3,767 people in 2011. JPMC produced phosphate 
Lock, phosphate-based fertilizers, and phosphoric and sulfuric 
hcids. JEMC owned 70% of Nippon Jordan Fertilizer Co., 

50% of Industrial Ports Co., 48% of Jordan India Fertilizer Co. 
JIFCO), 34.8% of Indo-Jordan Chemicals Co. Ltd., and 26% 
+f Manajim Mining Development Co. (table 2; Indo-Jordan 
“hemicals Co. Ltd., 2012; Jordan Phosphate Mines Co. p.l.c., 
2013, p. 21, 24). 

¥ JPMC produced 6.4 Mt of phosphate rock in 2012, which 
vas a 16% decrease from the record output of about 7.6 Mt in 
011. The decrease was attributed to external factors, such as 
Snternational market volatility and weak demand for phosphate- 
yased fertilizers and products, and to internal factors, which 
ncluded worker strikes and misconduct by current and former 
vorkers. Seventy percent of Jordan’s phosphate rock output 
same from the Eshidiya Mine. The Eshidiya deposit had 

|.25 billion metric tons of total ore reserves, including proven, 
wrobable, and possible reserves, at the end of 2012. The Wadi 
_Al-Abiad Mine, which produced 1.16 Mt of phosphate rock, 
“rad 19.3 Mt of proven reserves, and the Al-Hassa Mine, which 
produced 882,000 t of phosphate rock, had 24.2 Mt of proven 
“eserves at the end of 2012 (Jordan Phosphate Mines Co. p.l.c., 
"2013, p. 8, 12). 

In May, seasonal workers and retirees held demonstrations 
“>efore JPMC’s headquarters in Amman to demand investigation 
BF alleged corruption during the privatization of the company 

“n 2006 as well as the renationalization of the company. The 

Anti-Corruption Commission of the Jordanian Parliament 

“investigated the alleged corruption and referred the case to 
Amman Criminal Court. The court pronounced a judgment on 
the former chief executive officer of JEMC (who was forced to 

tesign and later fled the country) of 37.5 years of incarceration 

- ordered him to pay a fine of about $333 million to 
‘compensate for the losses JPMC had incurred as a result of his 
“abuse of office.” In response to the pressure from the public, 

2 the Government was planning to regain its shares in JPMC, 

Swhich were purchased during the privatization process. In 
particular, the Government planned to buy the shares held by 
“Kamil Holdings Ltd., which constituted 37% of the company’s 

total shares (Watts, 2012; Jordan Times, 2013; Patel, 2013). 

(' The construction by JIFCO of the $671 million phosphoric 

sand sulfuric acid complex at Eshidiya in Ma’an Governorate, 

"that began in 2010 continued through 2012. Production was 

expected to begin in the second quarter of 2013. JIFCO was a 

Joint venture formed by Indian Farmers Fertilizers Cooperative 
tof India (IFFCO) (52% interest) and JPMC (48% interest) to 
.tbuild a phosphoric acid plant that would have the capacity 

i: to produce 500,000 t/yr of phosphoric acid and 1.5 Mt/yr 

i Of sulfuric acid at the Eshidiya Mine. JMPC committed to 

[> 
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supply JIFCO with 2 Mt/yr of phosphate rock. JIFCO was 

the largest investment in JPMC’s history in terms of capital, 
supporting industries, and production. Most of the phosphoric 
acid produced would be exported to India where it would be 
used as feedstock for IFFCO’s Kandla fertilizer plant, which 

is located in Gujarat State. The European Investment Bank 
and the International Finance Corp. were the lead coordinators 
and financial advisors for the project. They agreed to finance 
one-half of the project’s cost ($335.5 million) whereas the 
sponsors (JPMC and IFFCO) were responsible for the rest of the 
cost ($335.5 million) (Jordan India Fertilizer Company L.L.C., 
2013). 

JPMC and Petrokemia Gresik of Indonesia created a 50-50 
joint venture, PT Petro-Jordan Abadi Co., to build a new plant in 
Indonesia that would have the capacity to produce 200,000 t/yr 
of phosphoric acid. Production was expected to commence in 
2014. JPMC would supply phosphate rock for the plant (Jordan 
Phosphate Mines Co. p.I.c., 2013, p. 19). | 

In 2012, JPMC completed the construction of the phosphate 
rock terminal in Aqaba. The company began using the new 
$240 million, 4-Mt/yr phosphate rock export terminal in 
December. The JPMC terminal was operated in conjunction with 
Aqaba Development Corp. and the Aqaba Special Economic 
Zones Authority (Jordan Phosphate Mines Co. p.I.c., 2013, p. 8). 

Potash.—APC, which was the only producer of potash in 
the country, had 2,066 employees in 2012 and produced fine, 
granular, industrial, and standard grades of potash. APC had 
several subsidiaries, including Arab Fertilizers and Chemicals 
Industries Ltd. (Kemapco), which employed 222 people and 
produced potassium nitrate and dicalcium phosphate; Jordan 
Dead Sea Industries Co.; Jordan Magnesia Co., which was under 
liquidation; and Numiera Mixed Salts and Mud Co., which 
employed 56 workers. APC was also affiliated with JBC; Jordan 
Industrial Ports Co.; Jordan Safi Salt Co., which was under 
liquidation in 2009; and Nippon Jordan Fertilizer Co. (Arab 
Potash Co., 2013, p. 22-23). 

In 2012, the APC produced about 1.8 Mt of potash compared 
with 2.26 Mt in 2011. The volume of potash sales decreased by 
26% compared with that of 2011 owing to weak demand in the 
company’s main market (India). APC completed its capacity 
expansion project in 2011, including modifying the solar ponds, 
building new carnallite ponds, increasing the potash storage 
capacity at the Safi plant, increasing the storage capacity at the 
Aqaba warehouse, and building a new cold crystallization plant. 
The expansion project increased APC’s production capacity to 
2.45 Mt/yr of potash from 2.0 Mt/yr. APC added four intake 
pumping stations at the Dead Sea and reached a total flow of 
10 million cubic meters. Von Oord B.V. of the Netherlands was 
carrying out a dredging contract and was expected to dredge about 
30% of the salt ponds by 2013 (Arab Potash Co., 2013, p. 12, 31). 


Mineral Fuels and Related Materials 


Natural Gas and Oil Shale.—The NRA offered a tender 
for natural gas and oil shale concessions, through commercial 
agreements, to Jordan Oil Shale Co. (a subsidiary of Royal 
Dutch Shell p.I.c.. of the United Kingdom), Jordan Oil Shale 
Energy Co. (a subsidiary of Eesti Energia of Estonia), and 
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Al Karak International Oil Co. The concession held by 

Jordan Oil Shale Co. comprised several locations and covered 
22,270 square kilometers (km?). The company developed 

a subsurface model for exploiting oil shale using an in situ 
conversion process. Jordan Oil Shale Energy Co.’s concession 
is located at the Attarat um Ghurdran property and covers 
about 42 km’. The concession held by Al Karak International 
Oil covers 35 km? in the Al-Lajjun area (Natural Resources 
Authority, 2012a, p. 10). 

A total of six companies signed memoranda of understanding 
with the NRA to invest in oil shale projects in Jordan. These 
companies included Aqaba Petroleum Co., Jordan Energy and 
Mining Ltd., International Corporation for Oil Shale Investment 
of Saudi Arabia, Petrdéleo Brasileiro S.A of Brazil, and Inter RAO 
UES Co. of Russia (Natural Resources Authority, 2012a, p. 12). 

The NRA signed a memorandum of understanding with 
Global Petroleum Corp. of the Republic of Korea to explore 
for oil shale in the Dead Sea region. In September, the NRA 
awarded Global Oil Shale Holdings of Canada two oil shale 
exploration and production contracts in the Attarat Umm 
Ghudran block, which is located in central Jordan, and in the 
Isfir Al-Mahatta Block, which is located in the southern part of 
the country. The 2-year agreement would cover exploration in a 
221-km/? area (Oil and Gas Journal, 2012; Roscoe, 2013). 


Outlook 


Jordan’s exports of bromine, fertilizer, phosphate rock, and 
potash are likely to increase in the upcoming years following 
the completion of the export hub at Aqaba Port, which was 
built by APC and JPMC. The new terminal will enable the two 
companies to increase the volume of their fertilizer, phosphate 
rock, and potash exports. The Government approved a project 
to build the first shale-oil-fired powerplant. The plant, which 
would be the first of its kind in the region, would have 500 MW 
of capacity and is expected to be built by Enefit Co. of Estonia. 
The project is expected to begin production in 2017 (Roscoe, 
2013). 
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TABLE I 


JORDAN: PRODUCTION OF MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


Commodity 
METALS 
Steel:° 
Crude 
Semimanufactured 
INDUSTRIAL MINERALS 
Bromine 
Calcium carbonate 
Cement, hydraulic 
Clay: 
Common clay 
Dead Sea mud 
Kaolin 
Feldspar 
Fertilizers 
Fluorine, aluminum fluoride 
Gypsum 
Lime 
Limestone, pure 
Phosphate rock, mine output: 
Gross weight 
P.O, content 
Phosphoric acid 
Potash: 
Crude salts 
K,O equivalent 
Salt: 
Brine 
Dead Sea 
Sand:” 
Silica 
Other 
Stone: 


metric tons 


metric tons 


Basalt thousand cubic meters 


Dimension: 
Worked thousand meters 
Marble thousand cubic meters 
Gravel and crushed rock: 
Basalt cubic meters 


Granite do. 
Marble do. 
Other do. 


Pozzolanic material 

Travertine 

Zeolite tuff 
Sulfuric acid: 

Gross weight 

S content 


metric tons 


MINERAL FUELS AND RELATED MATERIALS 


Natural gas, dry million cubic meters 
Petroleum: 
Crude 42-gallon barrels 


See footnotes at the end of table. 
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2008 


210 


15,604 


2009 


2010 


2011 


2012 


8,000 
50 


1,090 
240,000 
30,000 
110 
6,000 
13 


843 
275 


165 


8,790 


TABLE !1—Continued | 


JORDAN: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity 
Petroleum—Continued: 
Refinery products: 

Liquefied petroleum gas thousand 42-gallon 
barrels 

Gasoline do. 
Jet fuel and kerosene do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Other do. 
do. 


Total 


2008 2009 2010 2011 2012 
197° 1,971 ° 1,971 ° 1,971" 2,008 
5,986 * 5,986 * 5,986 * 5,950 * 6,022 
4,526 ' 4,526 * 4,526 ‘ 4,453 ° 4,453 
11,278 ° 11,278 * 11,388 * 11,498 * 11,46] 
7,957 ° 7,957 * 7,519 * 7,446 ° 7,848 
2,856 * 1,082 ‘ 1,510 ° 2,282 ‘ 2,200 ° 
32,800 * 32,800 ' 32,900 * 33,600 ° 34,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 


'Table includes data available through February 27, 201 
Reported as cubic meters and converted to metric tons, 


>Reported figure. 
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TABLE 2 
JORDAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Le Location of main Annual 
Commodity Major operating companies and major equity owners facilities capacity 
Aluminum fluoride Jordan Phosphate Mines Co. p.I.c. (JPMC) (Kamil Holding Ltd., Aqaba 14 
37.000%; Jordan Finance Ministry, 26.261%; Social Security 
Corp., 16.030%; Kuwait Investment Corp. 9.333%; Passport 
} Global Master Fund Spc Ltd., 2.775%; Jordan Islamic Bank, 
‘ 1.465%; others, 5.065%) 
"Basalt Jordan Rock Wool Industries Co. Ltd. Qa’a Hanna 5 
’ Bromine Jordan Bromine Co. (JBC) [Arab Potash Co. (APC), 50%, Ghur Al-Safi area, 100 
: and Albemarle Corp., 50%] 17 kilometers from 
Z _ Karak Be 
iz cement Al Rajhi Cement Jordan Mafraq 2,000 _ 

Do. Arab Company for White Cement Industry Amman 130 

Do. Qatrana Cement Co. (Arabian Cement Co., 100%) Al-Qatraneh 1,800 

Do. Jordan Lafarge Cement Factories Co. P.S.C. (JCFC) (Lafarge S.A., Fuheis and 4,800 

50.28%; Social Security Corp., 21.86%; others, 27.87%) Ar-Rashadiya 
Modern Cement and Mining Co. (Manaseer Group for Industries do. 1,200 

Do. and Commercial Investments of Jordan, 100%) 

Do. Northern Cement Co. Mill at Muwagar 1,000 
Feldspar General Mining Co. Ltd. Al-Jaishiah 10 
Gypsum Al-Nasr Mining Establishment Mujib 31 

Do. Al-Nisr/Ali Manaseer do. 89 

Do. Al-Noor Mining Co. do. 7 ; | 11 

Do. Falahat Mining Establishment do. 25 

Do. Isam Alshoouly & Maksim do. . = 13° 

Do. Jordan Lafarge Cement Factories Company P.S.C. Zarqa - 7 (i 

Do. Mansour Al Shoabaki Establishment Mujib 2 

Do. Public Mining Co. Ltd. do. 68 

Do. Shaker Al-Talib Establishment Subeihi 1S 
Kaolin Al-Faori Enterprise for Mining Al-Adasieh 110 

Do. Jordanian Company for Mining and Processing of Kaolin and Qanasieh 216 

Feldspar _ 
_ Do. ______ Public Mining Company Ltd. Fuahais a 38 

Do. do. Batn el-Ghoul 31 
Lime ______ Arab Company for White Cement Industry —__ Khalidiah _ ee NA 
Natural gas million cubic meters National Petroleum Co. (Government, 100%) Risha 210 
Petroleum: —— : _— : _ 

Crude thousand 42-gallon do. Hamza 16 
a barrels eae enh es 

Refined do. _ Jordan Petroleum Refinery Co. Ltd. (Government, 100%) = Zarqga ti(ititsé‘“‘;SCOC*‘éS YSN 
Phosphate rock Jordan Phosphate Mines Co. p.l.c. (JPMC) (Kamil Holding Ltd., Al-Abiad, Al-Hassa, 7,000 

37.000%; Jordan Finance Ministry, 26.261%; Social Security Eshidiya, and Russeifa 

Corp., 16.030%; Kuwait Investment Corp., 9.333%; Passport Mines 

Global Master Fund Spc Ltd., 2.775%; Jordan Islamic Bank, 

1.465%; provate investors, 7.136%) oe ; ; 
Phosphatic fertilizers dO Aqaba 650 

Do. Jordan Abyad Fertilizers and Chemicals Co. P.S.C. (JAFCCO) (Venture do. 80 


Capital Bank, 57.2%; Al-Fares Investments, 17.8%; Jordan 
Phosphate Mines Co. p.I.c. (JMPC), 15%; Arab Mining Co., 10%) 
Do. Nippon Jordan Fertilizer Co. [Asahi Industries Company Ltd. 10%; Eshidiya 300 
Mitsubishi Corp., 10%; Mitsubishi Chemicals Corp., 10%; 
Zen-Noh, 30%; Arab Potash Co. (APC), 20%; 
2 Jordan Phosphate Mines Co. p.l.c. (JPMC), 20%] eS a ee a 
Phosphoric acid _ Jordan Phosphate Mines Co. p.l.c.(JPMC) | . Aqaba 350 
Do. Jordan India Fertilizer Co. (JIFCO) [Indian Farmers Fertilizers Eshidiya 475 ! 
Cooperative of India (IFFCO), 52%, and Jordan Phosphate 
oes Mines Co. p.l.c. (JPMC), 48%] Lees ee 
Do. Indo-Jordan Chemicals Co. Ltd. (Jordan Phosphate Mines Co. p.l.c. do. 250 
(JPMC), 87% D101 and Arab Investment Co., 13%) 


See footnotes at end of table. 
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vs 
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Commodity 
Potash 


Potassium nitrate 
Potassium sulfate 
Pozzolanic material 


Do. 
Salt 


Sand, silica 
Do. 


Do. 
Steel: 
Crude 
Semimanufactured 
Do. 
Do. 
Sulfuric acid 


Do. 
Do. 


Do. 


Zeolites 
Do. 
Do. 


Do., do. Ditto. NA Not available. 


'Under construction. 
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JORDAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 
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Location of main Annual 
Major operating companies and major equity owners facilities capacity 
Arab Potash Co. (APC) (Potash Corporation of Saskatchewan, Ghur Al-Safi 2,450 
27.96%; Jordan Ministry of Finance, 27%; Arab Mining Co., 
19.92%; Islamic Development Bank, 5.16%; Social Security 
Corp., 5.04%; Iraqi Government, 4.71%; Libyan Arab 
Company for Foreign Investments, 4.06%; Kuwait 
Investment Authority, 3.95%; other investors, 2.20%) 
Arab Fertilizers and Chemicals Industries Ltd. (Kemapco) Aqaba 150 
{Arab Potash Co. (APC), 100%] 
Jordan Abyad Fertilizers and Chemicals Co. P.S.C. (JAFCCO) (Venture do. 80 
Capital Bank, 57.2%; Al-Fares Investments, 17.8%; Jordan 
Phosphate Mines Co. p.l.c. MPC); 15%, Arab Mining Co., 10%) 
Jordan Lafarge Cement Factories Co. P.S.C. Tel Remah 350 
do. Rashahdieh 150 
Arab Potash Co. (APC) (Potash Corporation of Saskatchewan, Ghur Al-Safi 17 
27.96%; Jordan Ministry of Finance, 27%; Arab Mining Co., 
19.92%; Islamic Development Bank, 5.16%; Social Security 
Corp., 5.04%; Iraqi Government, 4.71%; Libyan Arab 
Company for Foreign Investments, 4.06%; Kuwait 
Investment Authority, 3.95%; other investors, 2.20%) 
Middle East Regional Development Enterprises Ras Al-Naqab 530 
Al-Habahbeh and Sons Company for Mining do. 28 
Al-Rehab for Industrial and Trading Establishment 7 do. | 27 
Al-Fares Company for Glass Sand Mining do 17 
International Silica Industries Dabbet Hanot/Ras En Naqb NA 
Green Technology Group 7 Al-Homaimeh | NA 
Jordan Steel Co. p.L.c. Amman 360 
do. do. 300 
National Steel Industry Co. Awajan - 100 
Jordan Steel Co. p.l.c. Amman 506 
Jordan Abyad Fertilizers and Chemicals Co. P.S.C. (JAFCCO) (Venture Aqaba 132 
Capital Bank, 57.2%; Al-Fares Investments, 17.8%; Jordan 
Phosphate Mines Co. p.I.c. MPC); 15%; Arab Mining Co., 10%) 
Jordan Phosphate Mines Co. p.l.c. (IPMC) do. 1,100 
Jordan Indian Fertilizer Co. (JIFCO) [Indian Farmers Fertilizers Eshidiya 1,500 ! 
Cooperative of India (IFFCO), 52%, and Jordan Phosphate 
Mines Co. p.l.c. (JPMC), 48%] 
Indo-Jordan Chemicals Co. (Jordan Phosphate Mines Co. p.l.c. do. 730 
(JPMC), 87%, and Arab Investment Co., 13%) 
Amana Agricultural & Industrial Co. Tel Hesban NA 
Green Technology Group of Jordan for Mining Al-Aritayn/Al-Marfaq NA 
Jordanian Factory for Soil Development & Moisture Drying Co. do. NA 


THE MINERAL INDUSTRY OF KUWAIT 


ee, 


fz 
o 

Kuwait’s economy was dominated by the production and 
efining of hydrocarbons. In 2012, crude oil exports accounted 
or about 95% of total exports and about 94% of Government 
evenue. In 2011 (the latest year for which such data were 
.vailable), the crude oil and natural gas sector accounted for 

—+6% of the gross domestic product (GDP) at year 2000 constant 
woducer prices compared with 33% in 2010. Petroleum refining 

~ ctivity accounted for about 3.3% of the GDP in 2011 compared 
vith 3.6% in 2010. The construction sector accounted for about 

__!% of real GDP in 2011, and the mining and quarrying sector 

_iccounted for 0.1% of real GDP in 2011. Total real GDP in 

— 011 was $73.5 billion compared with about $67 billion in 2010 
Central Bank of Kuwait, 2013, tables A, 49). 

Under Article 21 of the Constitution, the state owns all 
iatural resources. Article 152 of the Constitution authorizes 
imited-time-period concessions for the exploitation of natural 

__esources. Decree law No. 6 of 1980 authorizes Kuwait 
_etroleum Corp. (KPC) to form partnerships with other 
_ompanies to conduct petroleum sector activity. Environmental 
_—ssues (including those associated with the manufacturing of 
—r1luminum, gold, and steel articles; cement production and 
soit ; ; 
——torage; and the exploration for and production, storage, and 
—ransport of natural gas, petroleum, and sand) are covered 
xy law No. 21 of 1995, law No. 16 of 1996, and decision 
No. 210 of 2001. 
__— In 2012, total exports were valued at about $119 billion! 
_-ompared with a revised $102 billion in 2011, of which crude 
il exports accounted for about $113 billion in 2012 compared 
vith about $97 billion in 2011, and nitrogen fertilizer exports 
—ccounted for $449 million in 2012 compared with a revised 
— $525 million in 2011. The total value of imports in 2012 
vas about $26 billion compared with $25 billion in 2011 
_Cental Bank of Kuwait, 2013, tables 22, 35, 40). 


__ Production 


se 
ys Data on estimated mineral commodity production are in 
_— table |. 


Structure of the Mineral Industry 


KPC, the Ministry of Oil, and the Supreme Petroleum Council 
are the Government organizations that are responsible for the 
petroleum sector in Kuwait. The following KPC subsidiaries 
were the leading companies in the domestic petroleum sector: 
Kuwait Oil Co. K.S.C. (KOC), which managed the country’s 
crude oil and natural gas operations; Kuwait Gulf Oil Co., 
which managed primarily offshore crude oil and natural gas 
operations in the Partitioned Neutral Zone between Kuwait 


'Where necessary, values have been converted from Kuwaiti dinars (K WD) 
to U.S. dollars (US$) at the average rate of KWD0.27996=US$1.00 for 2012, 
KWD0.27606=US$1.00 for 2011, and KWD0.28669=US$1.00 for 2010. 
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and Saudi Arabia, which also is known as the Divided Zone; 
Petrochemical Industries Co. K.S.C., which dominated the 
Kuwaiti fertilizer-manufacturing sector; and Kuwait National 
Petroleum Co. K.S.C. (KNPC), which operated the country’s 
petroleum refineries. State-owned Kuwait Investment Authority 
held interests in Kuwaiti cement companies and manufacturers 
of steel pipe. Privately owned companies were active in the 
industrial minerals and metals sectors. 


Commodity Review 
Metals 


Iron and Steel.—After a review of issues associated with 
the export of scrap metal, the Ministry of Commerce and 
Industry announced that a ban on the export of steel scrap 
would begin in January 2013. The ban was expected to help 
local steel producers, who would be able to obtain more locally 
produced scrap. Scrap traders subsequently obtained a delay in 
the implementation of the ban until April 2013. A previous ban 
on scrap metal exports, which was instituted in 2003, had been 
removed in 2009 (Global Trade Alert, 2009; Asian Metal, 2013). 


Mineral Fuels 


Petroleum and Natural Gas.—KNPC planned to complete 
the installation of the fourth natural gas train at the Mina 
Al-Ahmadi refinery by 2014. The new gas train was expected 
to process about 23 million cubic meters per day of natural 
gas and to recover more than 100,000 barrels per day (bbl/d) 
of condensate. An additional tank farm was proposed to 
store the condensate and liquefied petroleum gases prior to 
export. In 2012, the Supreme Petroleum Council approved the 
construction of a 615,000-bbl/d-capacity oil refinery at Al-Zour 
and a $16.7 billion clean fuels project. As part of the clean fuels 
project, the operations of the 466,000-bbl/d-capacity Mina 
Al-Ahmadi and the 270,000-bbl/d-capacity Mina Abdullah 
refineries could be combined and expanded to form a single 
800,000-bbl/d-capacity refinery (Kuwait National Petroleum Co. 
K.S.C., 201 1a, b; 2012, p. 25-26). 


Outlook 


Implementation of infrastructure projects, which were 
proposed in 2010 as part of the Kuwait Development Plan, 
would significantly increase domestic demand for aggregate, 
cement, electrical power, glass, sand, and steel in the next 
few years. The development of known nonassociated natural 
gas deposits and the use of domestically produced natural 
gas to fuel new electricity-generating powerplants also could 
provide power for other proposed industrial diversification and 
expansion projects in Kuwait and shift the volume of petroleum 
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products currently (2012) used to fuel electricity-generating 
powerplants to the export market. The ongoing expansion 

of the Kuwaiti petroleum production capacity (subject to the 
Organization of the Petroleum Exporting Countries’ crude oil 
production allocation) is expected to continue. 
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TABLE 1 


KUWAIT: ESTIMATED PRODUCTION OF MINERAL COMMODITIES”? 


(Metric tons unless otherwise specified) 


Commodity” 2008 2009 2010 2011 2012 
Cement 2,200,000 2,000,000 2,000,000 2,250,000 2,250,000 
Iron and steel: 
Crude 500,000 450,000 500,000 800,000 * 1,300,000 
Rolled-steel bar 680,000 600,000 650,000 1,100,000 ° 1,300,000 
Lime, hydrated and quicklime 50,000 45,000 50,000 50,000 50,000 
Natural gas:* 
Gross million cubic meters 14,800 13,000 13,500 16,000 * 17,000 
Dry do. 12,800 11,200 11,600 13,500 14,500 
Nitrogen: 
N content of ammonia 490,000 470,000 380,000 520,000 470,000 
N content of urea 430,000 450,000 340,000 460,000 420,000 
Petroleum: 
Crude* thousand 42-gallon barrels 990,000 880,000 950,000 1,000,000 1,100,000 
Natural gas liquids do. 57,000 54,000 54,000 63,000 * 68,000 
and liquefied petroleum gases 
Refinery products: 
Gasoline (motor), naphtha, and reformate do. 80,000 " 78,000 * 78,000 * 79,000 * 76,000 
Kerosene do. 64,000 ' 62,000 ' 65,000 ' 63,000 ° 62,000 
Distillate fuel oil do. 93,000 ' 95,000 89,000 ° 93,000 88,000 
Residual fuel oil do. 71,000 ' 74,000 ' 69,000 ' 68,000 64,000 
Other’ do. 26,000 ' 26,000 * 26,000 ' 26,000 * 26,000 
Total, including refinery gains and loses do. 348,000 ‘ 344,000 * 335,000 ‘ 340,000 * 325,000 
Salt 14,000 13,000 14,000 15,000 15,000 
Sulfur: 
Elemental, petroleum byproduct 830,000 800,000 820,000 830,000 800,000 
Sulfuric acid 18,000 17,000 18,000 18,000 18,000 


"Revised. do. Ditto. 


‘Estimated data are rounded to no more than three significant digits; may not add to totals shown. 


*Table includes data available through June 7, 2013. 


*In addition to commodities listed, secondary aluminum, chlorine, clays, glass, gypsum, methanol, and sand and gravel were 
produced, but available information is inadequate to make reliable estimates of output. 

“Includes Kuwait's share of production from the Partitioned Neutral Zone. 

“Includes bitumen and petroleum coke. 
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TABLE 2 
KUWAIT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


. Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
} Aluminum, secondary Arabian Light Metals Co. K.S.C. (Kuwait Ahmadi NA 
Industries Co. Holding K.S.C.) 
> Cement: 
Clinker Kuwait Cement Co. K.S.C. (Kuwait Investment Kiln at Shuaiba 1,800,000 
Authority, 32%, and National Industries Group, 
22.4%) 
Do. ACICO Industries Co. K.S.C. do. 1,000,000 
Gray portland Kuwait Cement Co. K.S.C. (Kuwait Investment Mill at Shuaiba 2,200,000 
Authority, 32%, and National Industries Group, 
22.4%) 
Do. ACICO Industries Co. K.S.C. do. 1,000,000 
Do. Hilal Cement Co. K.S.C.C. (Suez Cement Co., 51%) Sulaibiya industrial area (1) 
Do. Kuwait Portland Cement Co. K.S.C.C. Shuwaikh (1) 
White Kuwait Cement Co. K.S.C. (Kuwait Investment Kiln and mill at Shuaiba 170,000 
Authority, 32%, and National Industries Group, 
- 22.4%) 
_ Iron and steel, steel: 
Crude Al Oula Steel Manufacturing Co. K.S.C. Shuaiba 500,000 
Do. United Steel Industrial Co. K.S.C.C. (Joint venture Melt shop at Shuaiba 1,000,000 


of local investors and Ahwaz Steel Commercial 
and Technical Services GmbH) 


Rolled: 
Bar and rod do. Rolling mill at Shuaiba 1,200,000 
: Do. Kuwait Reinforcement Steel Manufacturing Co. do. 400,000 
(Ali Al-Sarraf International Group Co.) 
Pipes Kuwait Pipes Industries and Oil Services Co. K.S.C. Pipe mill at Sulaibiya industrial area 120,000 
. Do. do. Pipe mill at Shuwaikh 65,000 
| Liquefied natural gas million cubic | Kuwait National Petroleum Co. K.S.C. (KNPC) Mina Al-Ahmadi GasPort® import 172 
meters per day [Kuwait Petroleum Corp. (KPC), 100%] facility, Mina Al-Ahmadi 
| Natural gas million cubic meters — Various? Various fields 17,000 
. Natural gas liquids Kuwait Oil Co. K.S.C. (KOC) [Kuwait Petroleum do. 65,000 4 
ue Corp. (KPC), 100%] 
Nitrogen: 
Ammonia Petrochemical Industries Co. K.S.C. Plant B, Shuaiba 657,000 
} [Kuwait Petroleum Corp. (KPC), 100%] 
, Urea do. Plants A and B, Shuaiba 1,000,000 
, Petroleum: 
, Coke, calcined do. Shuaiba 350,000 
; Crude 42-gallon barrels Kuwait Oil Co. K.S.C. (KOC) [Kuwait Petroleum Southern and eastern fields (Burgan, 1,350,000 
— per day Corp. (KPC), 100%] Khasman, and Madina fields) 
Do. do. Al-Khafji Joint Operations (Kuwait Gulf Oil Co., Khaffji field, offshore Partitioned 600,000 
, 50%, and Aramco Gulf Operations Co., 50%) Neutral Zone 
| Do. do. Kuwait Oil Co. K.S.C. (KOC) [Kuwait Petroleum Northern fields (Abdali, Bahra, Ratqa, 559,000 
e Corp. (KPC), 100%] Matraba, Raudhatain, and 
Sabiya fields) 
Do. do. do. Western fields (Abdaliya, 427,000 
Kra' Al-Mero, Managish, and 
Umm Gudair fields) 


Do. do. do. South Fuwaris and South Umm Gudair 80,000 
fields, onshore Partitioned Neutral 
en Zone 
See footnotes at end of the table. 
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TABLE 2—Continued 
KUWAIT: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Petroleum—Continued: 1 
Crude—Continued 42-gallon Kuwait Oil Co. K.S.C. (KOC) [Kuwait Petroleum Wafra field, onshore Partitioned 80,000 
barrels per day Corp. (KPC), 100%] and Saudi Arabian Neutral Zone 
Chevron Inc. (Chevron Corp., 100%) 
Do. do. Kuwait Gulf Oil Co. [Kuwait Petroleum Corp. Hout field, offshore Partitioned NA 
(KPC), 100%] Neutral Zone 
Refined products do. Kuwait National Petroleum Co. K.S.C. (KNPC) Mina Al-Ahmadi refinery 466,000 
{Kuwait Petroleum Corp. (KPC), 100%] 
Do. do. do. Mina Abdullah refinery 270,000 
Do. do. do. Shuaiba refinery 200,000 
Salt Al Kout Industrial Projects Co. Shuaiba . NA 
Sulfur Kuwait National Petroleum Co. K.S.C. (KNPC) Mina Abdullah, Mina Al-Ahmadi, NA 
[Kuwait Petroleum Corp. (KPC), 100%] and Shuaiba refineries 
Do. Kuwait Sulphuric Acid Co. Safat 18,000 


Do., do. Ditto. NA Not available. 

'Marketed imported bulk cement. 

*Seasonal operations, typically April through October. 

*Some natural gas is produced and recovered from most crude oil production operations in Kuwait and the Partitioned Neutral Zone. Nonassociated natural 
gas was produced from the Sabriyah field. 

“Includes refinery-produced liquefied petroleum gases. 
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THe MINERAL INDUSTRY OF LEBANON 
By Mowafa Taib 


ee, 


= In 2012, Lebanon, which occupies an area of only 


al 


0,400 square kilometers (km), was more active in trading 
iineral commodities than in producing them. The country 
aded in diamond, ferrous and nonferrous scrap metals, 


2 ‘wtilizer, gold, and hydrocarbon products, which had been 


— 
— 


——— 


icreasing in value and quantity in recent years. Lebanon, 
owever, produced only modest amounts of cement, fertilizer, 
ypsum, lime, limestone, and salt, all of which were used 
tainly for local consumption, although a small amount 

'as exported (Ministry of Finance, 2013a, b; U.S. Central 
itelligence Agency, 2013). 


mat 


rovernment Policies and Programs 


——et 


— 


In 2012, the Government continued preparation work for 
1e development of its offshore crude oil and natural gas 
‘sources following the discovery of significant quantities of 


wrcoverable crude oil and natural gas in the Levant basin in 


te Mediterranean Sea; the Levant basin is located along the 
yasts of Cyprus, Israel, Lebanon, and Syria. The country’s 
rst hydrocarbon law was approved by the Parliament on 
ugust 17, 2011. In November 2012, the Government created 
te Petroleum Administration Authority (under the Ministry 
fEnergy and Water) to manage the offshore exploration 

9 hydrocarbons in a 22,730-km/? area located in the eastern 
lediterranean Sea along the Lebanese coast (U.S. Geological 
urvey, 2010; Nield, 2011; Mirza, 2013). 


linerals in the National Economy 


The Lebanese economy was estimated to have grown in real 
rms by 2.0% in 2012 compared with 1.5% in 2011. The slow 
rowth of Lebanon’s economy in 2011 and 2012 was attributed 
) the effects of the political turmoil and social unrest that 
ngulfed the Middle East and the North Africa region in general 
ad to the continued war in neighboring Syria tn particular. 
he unrest in Syria made it difficult to make investments in 
ebanon because of the interdependence of the Lebanese and 
yrian economies. The war in Syria disrupted the transport 
dutes of merchandise from Lebanon to Iraq, the Gulf countries, 
ad Turkey by way of Syria as well as from Iraq and Jordan to 
orts in Lebanon by way of Syria (International Monetary Fund, 
012, p. 11; Bank Audi S.A.L., 2013, p. 4, 12). 


fineral Trade 


In 2012, the value of Lebanon’s total exports increased by 
A% to $4.48 billion from $4.25 billion in 2011. Pearls and 
recious and semiprecious metals exports accounted for 36% 

f total exports compared with 35% in 2011; metallic products 
xports, 10% compared with 12% in 2011; and chemical 
foducts exports, which included fertilizers, 8% compared with 
% in 2011. Lebanon’s major export markets in terms of the 
alue of exports were Switzerland (12%), Saudi Arabia and the 
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United Arab Emirates (8% each), Syria (7%), Iraq (5%), and 
Turkey (3%) (Ministry of Finance, 2013b). 

Lebanon’s total imports increased by 5.6% to $21.28 billion 
in 2012 from $20.16 billion in 2011. In terms of value, mineral 
products imports, mainly mineral fuels (natural gas and refinery 
products), accounted for 28% of the country’s total imports 
compared with 23% in 2011; chemical products imports, 

8% compared with 9% in 2011; and metals and metal products 
imports, 7% compared with 8% in 2011. Also in terms of 
value, pearl and precious and semiprecious gemstone imports 
accounted for 7% of Lebanon’s total imports compared with 
about 10% in 2011, or decreased by 26% to $1,585 million 

in 2012 from $2,141 million in 2011. The United States 

was Lebanon’s leading source of imports, supplying 11% of 
Lebanon’s total imports, followed by Italy (9%), China (8%), 
France (7%), Germany (6%), and Russia and the United Kingdom 
(2% each). U.S. exports to Lebanon included machinery, medical 
equipment, pharmaceutical products, and plastic materials 
(Ministry of Finance, 2013a; 2013b, p. 4-8, 12-15). 

Lebanon’s diamond trade decreased in both value and volume 
in 2012 compared with that of 2011 because of the decreased 
demand for diamond on the world markets. According to the 
Kimberley Process Certification Scheme’s latest statistics, 
Lebanon’s diamond exports decreased in value by about 58% 
and in volume by 36% in 2012 compared with those of 2011. 
Rough and polished diamond exports totaled 704,390 carats 
valued at more than $125 million in 2012 compared with 
1,104,935 carats valued at more than $296 million in 2011. 
Similarly, diamond imports decreased in quantity by 48% and 
in value by 45% compared with the quantity and value in 2012, 
respectively. Lebanon imported 683,390 carats of diamond 
worth $112.8 million in 2012 compared with 1,177,960 carats 
worth about $205 million in 2011 (Kimberley Process 
Certification Scheme, 2013). 


Production 


Cement output was well documented by the Government and 
the industrial sector because it is used as an important indicator 
of the country’s construction sector activity; the construction 
sector accounted for up to 20% of the country’s gross domestic 
product in recent years. Cement production decreased by 
9% in 2012 compared with that of 2011. Production figures 
for other industrial mineral commodities in table 1, such as 
fertilizer, gypsum, and sulfuric acid were estimated from known 
production capacities because of the lack of reliable sources of 
production data (table 1). 


Structure of the Mineral Industry 


Cement producers in Lebanon included Ciment de Sibline 
S.A.L. (majority owned by Secil-Companhia Geral de Cale e 
Cimento S.A. of Portugal), Cimenterie du Moyen-Orient S.A.L., 
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Cimenterie Nationale S.A.L. (Alsabeh Cement), Holcim (Liban) 
S.A.L. (a subsidiary of Holcim Ltd. of Switzerland), and 
Société Libanaise des Ciments Blancs S.A.L. (a subsidiary of 
Holcim Ltd.). Selaata Chemicals Co. S.A.L. (formerly Lebanon 
Chemicals Company S.A.L.) was the sole producer of fertilizer 
and other chemicals in the country. The company produced 
aluminum sulfate, phosphoric acid, single superphosphate, 
sulfuric acid, and triple superphosphate fertilizer. Attar Steel 
Co., Demco Steel Industries S.A.L., and Societé Industrielle 
Libanaise S.A.L. produced rolled steel and steel pipes. Diametal 
S.A.L. was among the first companies in the Middle East to 
produce shredded and heavy melting scrap. Lebanese Salt 
Palace Co. S.A.R.L. and Nepton Salt Co. S.A.L., which were 
located at Enfeh in northern Lebanon, produced salt (table 2). 


Commodity Review 


Mineral Fuels 


Natural Gas and Petroleum.—In 2010, the U.S. Geological 
Survey estimated that between 483 million barrels (Mbbl) and 
3,759 Mbbl of crude oil, between 1.42 trillion cubic meters 
and 6.44 trillion cubic meters of natural gas, and between 
1,226 Mbbl and 5,783 Mbbl of natural gas liquids could be 
produced from the Levant basin in the Mediterranean Sea, 
which is located along the coasts of Cyprus, Israel, Lebanon, 
and Syria (U.S. Geological Survey, 2010). 

The Government estimated the hydrocarbon reserves 
in Lebanon’s territorial waters to be 660 Mbbl of oil and 
708 billion cubic meters (reported as 25 trillion cubic feet) of 
natural gas. The Government planned to hold its first licensing 
round for offshore oil and gas exploration and exploitation 
by November 2011. The bid was delayed until relevant 
Government agencies could be created and a legal framework 
put in place to oversee the licensing and exploration activity. 
The Government expected to complete the prequalification 
bid by April 2013, finalize the selection process by 2014, and 
begin exploration in 2017. About 52 companies submitted 
prequalification documents for the bid round, including Chevron 
Corp. and Exxon Mobil Corp. of the United States, Royal 
Dutch Shell p.l.c. of the United Kingdom, and Total S.A. of 
France (Nield, 2011; Baxter, 2013; U.S. Energy Information 
Administration, 2013; Wood, 2013). 


Outlook 


The Lebanese economy is expected to grow at a slow rate 
in the next few years. The construction sector is expected to 
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remain the driving force behind the country’s economic gnvt, 
The expansion of the industrial sector in Lebanon, which 
includes fertilizer production and steel products, depends manh 
on the geopolitical stability in Lebanon and Syria and onthe 
availability of sufficient energy resources. The development 
Lebanon’s offshore hydrocarbon resources in the Levant basi, 
which is expected to be completed in the next 5 years, could 
provide a long-term supply of crude oil and natural gas tothe 
country and subsequently stimulate its mineral industry. 
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TABLE | 
LEBANON: ESTIMATED PRODUCTION OF MINERAL COMMODITIES"? 


(Metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 2011 2012 

Cement, hydraulic thousand metric tons 4,219 "4 4,897 "4 5,227 4 5,500 4 5,309 : 
Gypsum do. 85 100 105 105 105 
Lime do. 250 250 250 250 250 
Limestone, for cement do. 5,500 6,400 7,000 7,000 7,000 
Phosphate:° 

Phosphatic fertilizers 85,000 * 73,000 “ 270,000"* 310,000" = 310,000 * 

Phosphoric acid 51,000 51,000 60,000 "4 60,000 ‘ 60,000 
Salt 20,000 20,000 20,000 20,000 20,000 
Sulfuric acid: 

Gross weight 500,000 500,000 600,000 600,000 600,000 

S content 164,000 164,000 196,000 196,000 196,000 


‘Revised. do. Ditto. 

‘Estimated data are rounded to no more than three significant digits. 

Table includes data available through February 28, 2014. 

In addition to the commodities listed, ammonium sulfate, granite, gravel, marble, sand, and other construction materials are also produced, 
but quantities are not reported, and available information is inadequate to make reliable estimates of output. 

‘Reported figure. 

: PO, equivalent. 


TABLE 2 
LEBANON: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons) 


Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 

Aluminum sulfate Selaata Chemicals Co. S.A.L. Selaata 30 

Cement Holcim (Liban) S.A.L. (Holcim Ltd., 52%; Mershed Chekka 2,900 

Baaklini, 14.98%; Seament Holding S.A.L., 7.5%; 
individual investors, 21.39%) 
Do. Cimenterie Nationale S.A.L. do. 2,800 
Do. Ciment de Sibline S.A.L. (Secil-Companhia Geral Sibline 1,277 
de Cale e Cimento S.A., 50.5%; Bank Med, 
20%; Walid Jumblatt, 20%) 
Do. Cimenterie du Moyen-Orient S.A.L. (Seament Holding Chekka 500 
S.A.L.) 
Do. Société Libanaise des Ciments Blancs S.A.L. (Holcim do. 100 
Ltd., 52%) 

Granite and marble Arabian Mining Habre & Co. S.A.L. Kahaleh, Baabda NA 
Do. Wadih Tadros & Fils Co. Kafarchima NA 
Do. Société Nationale de Marbre - Mar Elias, Btina NA 
Do. Marble & Cement Products S.A.L. ___Bekaa 7 NA 
Do. Boustani, Mallah & Co. SARL Kesrouan | NA 

Gypsum Sodap Liban S.A.L. Hosrayel, Jebeil 30 

Iron and steel, steel:' 

Rolled Attar Steel Co. Beirut 200 
Do. Societé Industrielle Libanaise S.A.L. Southern Metn NA 
Pipes Demco Steel Industries S.A.L. do. 300 
Scrap: 
Shredded Diametal S.A.L. Mkalles 100 
Heavy melting do. do. 200 
Lime Société des Chaux et Platres du Liban S.A.L. Chekka 250 
Phosphate fertilizer: Selaata Chemicals Co. S.A.L. Selaata 400 


ee stadt Ae hc hhh ca anf 


_Single superphosphate do. do. 100 
_Triple superphosphate do. do. 300 
Phosphoric acid do. do. 165 
Salt Nepton Salt Co. S.A.L. Enfeh 2,000 
Do, Lebanese Salt Palace Co. S.A.R.L. do. 2,000 
Sulfuric acid Selaata Chemicals Co. S.A.L. Selaata 600 
Do, do. Ditto. NA Not available. 
Lebanon's only steel mill, which was owned and operated by Consolidate Steel Lebanon S.A.L., was shut down in 2003. 
_LEBANON—2012 
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THE MINERAL INDUSTRY OF OMAN 
By Mowafa Taib 


The Sultanate of Oman is one of the countries that make up 
he Cooperation Council for the Arab States of the Gulf, better 
«own as Gulf Cooperation Council (GCC). Oman was the 
eading Middle East crude oil producer that was not a member 
of the Organization of the Petroleum Exporting Countries 


OPEC). The country was the seventh-ranked crude oil producer 


ind the fifth-ranked producer of natural gas in the Middle 

zast and accounted for about 1.1% of the world’s crude oil 
woduction and 0.9% of the total world production of natural 
zas. In addition to crude oil, natural gas, and refined petroleum 
sxoducts, Oman exported aluminum, building materials, 
s+hromium, copper, gypsum, iron and steel products, limestone, 
nanganese, marble, and urea. The country also produced 
-ement, clay, kaolin, quartz, salt, sand and gravel, silica sand, 
ind sulfur, mainly for domestic use (table 1; BP p.l.c., 2013, 

». 10, 22). 


Although mining activity had been ongoing in Oman since the 


3ronze Age more than 4,000 years ago, the country’s mineral 
‘esources are still relatively untapped, and vast resources of 
netals and industrial minerals are present. Oman’s mountains 
10st the Somail ophiolites, which are intact and exposed 
»phiolites likely to contain such metal deposits as chromite, 
sobalt, copper, gold, lead, magnesium, manganese, nickel, 
yalladium, platinum, silver, vanadium, and zinc (Ministry of 
?etroleum and Minerals, 1985, p. 29; Kamoonpuri, 2012). 


Minerals in the National Economy 


Oman’s gross domestic product (GDP) was projected 
o increase in nominal value to $80 billion in 2012 from 
672.7 billion in 2011. The real economic growth rate was 
5.0% in 2012 compared with a revised growth rate of 4.5% in 
2011. The output of the crude oil sector accounted for 48.4% 
»f the GDP; the natural gas sector, 3.8% of the GDP; and 
he industrial sector, 16.5% of the GDP. Oman’s economic 
zrowth was driven by higher crude oil prices, which averaged 
$109.60 per barrel in 2012 compared with $102.95 per barrel 
n 2011, and by an increase of 3.5% in the volume of crude oil 
and condensate production. The Omani economy continued 
0 be highly dependent on hydrocarbon revenues. During the 
5-year period from 2008 to 2012, the value of hydrocarbon 
2xports averaged about 70% of total exports and hydrocarbon 
revenue accounted for more than 80% of Government revenue. 
The share of the industrial sector, which included aluminum, 
nitrogen fertilizer, and steel manufacturing, in the overall GDP 
decreased to 16.5% in 2012 from a revised 17.8% in 2011. 
The mining and quarrying subsector, which made up 2% of 
the non-oil industrial sector, increased in value by 2.1% in 
2012 compared with an increase of 8.3% in 2011. The value 
of building and construction subsector activity, which made up 
29% of the activity of the non-oil industrial sector, increased by 
4.7% compared with an increase of 5.8% in 2011 (Central Bank 
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of Oman, 2013, p. 16—18, 36; International Monetary Fund, 
2013, p. 10). 


Government Policies and Programs 


The Government policy document “Vision 2020” states 
that industrial diversification can be an instrument to achieve 
the development targets set by the Government. These targets 
include increasing the contribution of the non-oil sectors 
(including the natural gas sector) to 91% of the GDP and non-oil 
exports to 13% of the GDP by 2020. The Government had been 
working on reducing its dependence on hydrocarbon revenue by 
diversifying its economy through investing in mineral industries, 
such as aluminum production, and developing Oman’s metallic 
and industrial mineral resources. In 2008, the Government 
created Takamul Investment Co. S.A.O.C to fund manufacturing 
and processing facilities to add more value to hydrocarbons, 
metals, and minerals produced in Oman. Takamul was owned 
by Oman Oil Co. S.A.O.C (OOC) (93.07%), and by Abu Dhabi 
Water and Electricity Authority (5.01%) and Al Maha Strategic 
Industries for Investments L.L.C. (1.92%) of the United Arab 
Emirates (UAE). Takamul financed several metal, mineral, and 
petrochemical production projects in the country, including Gulf 
Specialty Steel Industries L.L.C., Oman Aluminium Processing 
Industries L.L.C., Oman Aluminium Rolling Company L.L.C., 
and Sohar Sulphur Fertilizers L.L.C. (SSF). Takamul was 
considering financing the development of new aluminum and 
steel beneficiation projects as well as ferrochrome, magnesium, 
salt, and silicon production projects (Takamul Investment Co. 
S.A.0.C, 2013b). 

In 2011, the Government contracted the environmental 
engineering consulting company Brenk Systemplanung GmbH 
of Germany to evaluate Oman’s growing mineral sector. Brenk 
Systemplanung conducted a comprehensive review to introduce 
best practices in the development and marketing of Oman’s 
mineral resources and to counsel on ways to improve and update 
guidelines and regulations for the mineral industry. The review 
discovered that 113 aggregates production companies did not 
adhere to the terms of their licenses and had been providing 
crushed aggregates in the local market at low prices. The 
review also found that some businesses were operating without 
a permit or operating outside of their designated sites. The 
Government took several steps to curb illegal quarrying and 
mining in the country and introduced laws that require mining 
companies to reinvest 5% of their profits into local communities 
(Prabhu, 2011; Gormley, 2013). 

The Government was studying amendments to the existing 
mining law that would give priority to local industries to use 
mine output rather than export it. Other amendments were also 
being considered that would encourage local investment in the 
mineral sector and limit the transfer of mining licenses from one 
individual to another (Khan, 2012). 


Structure of the Mineral Industry 


Mining law No. 3 of 2003 and its amendments granted 
the Government (represented by the Ministry of Commerce 
and Industry) ownership of all minerals wherever they are 
found in Oman. The Ministry of Commerce and Industry 
administers mining activities in the country and is responsible 
for issuing mining licenses, resolving mineral sector disputes, 
and protecting the environment. The Ministry of Oil and Gas 
manages the country’s hydrocarbon sector, although the ultimate 
decision on the country’s hydrocarbon policy and investment is 
decreed by the Sultan of Oman. The execution of the national 
policy in the hydrocarbon sector is carried out by Petroleum 


Development Oman L.L.C. (PDO). PDO, which is owned by the 


Government (60%), Royal Dutch Shell p.|.c. of the Netherlands 
(34%), Total S.A. of France (4%), and Partex (Oman) Corp. 
of Panama (2%), holds more than 90% of the country’s 

oil reserves and produces more than 85% of the country’s 
crude oil and almost all its natural gas. The Government 
owned 100% of OOC, 75% of Oil Refineries and Petroleum 
Industries Co. L.L.C. (ORPIC), 51% of Oman Liquefied 
Natural Gas L.L.C., and 46.84% of Qualhat Liquefied Natural 
Gas S.A.O.C (U.S. Energy Information Administration, 2012; 
Oman Oil Co. 8.A.0.C, 2013). In 2012, 33 companies carried 
out mineral exploration in Oman. 

Sohar Aluminium Co. L.L.C. was the sole primary aluminum 
producer in Oman. It was owned by OOC and Abu Dhabi 
National Energy Co. P.J.S.C. of the UAE (40% interest 
each), and Rio Tinto Alcan of Canada (20% interest) (Sohar 
Aluminium Co. L.L.C., 2013). 

Oman India Fertiliser Co. S.A.O.G. (OMIFCO), which 
was a joint venture of OOC (50%), Indian Farmers Fertiliser 
Cooperative Ltd. (25%), and Krishak Bharati Cooperative 
Ltd. (25%) produced nitrogen fertilizer. The other producer 
of nitrogen fertilizer in Oman was Sohar International Urea & 
Chemical Industries S.A.O.G. (SIUCI) (a subsidiary of Suhail 
Bahwan Group) (Oman India Fertiliser Co. S.A.O.C, 2013; 
Suhail Bahwan Group, 2013). 

Oman Cement Co. S.A.0.C, Raysut Cement Co. S.A.0.C, 
and Al Madinah Cement Co. L.L.C were the main producers 
of cement. Several small-, medium-, and large-size companies 
produced chromite in Oman in 2012, including Al Tamman 
Trading Establishment L.L.C., Gulf Mining and Materials 
Co., Hatton FZE, and Oman Chromite Co. S.A.0O.G. Mawarid 
Mining L.L.C. (a wholly owned subsidiary of MB Holding 
Co. L.L.C. and the first privately owned mining company in 
Oman) produced copper ore and operated a copper concentrator. 
Government-owned Oman Mining Company L.L.C. (OMC) 
refined and sold copper concentrates (table 2). 

Oman had more than 500 active industrial minerals mining 
operations, including 183 for crushed stone; 150 for landfill 
material; 71 for chromite; 57 for marble; 4 each for clay, 
gypsum, and laterite; 3 for sandstone; 2 for limestone for 
cement; and | each for salt and dune sand. Of more than 
1.3 million private sector employees, about 14,900, or 1.1%, 
were employed in the mining and quarrying industry in 2012, 
which was an increase of 16% compared with the number 
employed in 2011 (Industrial Minerals, 2010; Central Bank of 
Oman, 2013, p. 30). 
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Mineral Trade 


In 2012, Oman’s total merchandise exports increased in value 
by about 11% compared with an increase of 29% in 2011. This 
increase was attributable mainly to higher crude oil prices and 
to an increase in output in 2012 compared with that of 201]. 
Crude and refined oil and natural gas accounted for about 
80% of Oman’s goods exports (including reexports). Crude oil 
exports increased by about 11% in value and 3.9% in quantity 
in 2012 compared with an increase of 33% in value and 0.9% 
in quantity in 2011. The quantity of Omani crude oil exports 
increased on average to 766,600 barrels per day (bbl/d) in 2012 
from 737,800 bbl/d in 2011. The value of liquefied natural gas 
(LNG) exports increased by about 10% in 2012 compared with 
an increase of 25% in 2011, and the value of refined petroleum 
products exports decreased by 20% compared with an increase 
of 34% in 2011. Oman exported 8.4 million metric tons (Mt) 
of LNG and 251,000 metric tons (t) of natural gas liquids. The 
value of non-oil exports increased by 18.5% compared with 
that of 2012; the increase was owing mainly to an increase in 
the value of mineral products by 137% and of base-metal and 
base-metal-related articles by about 24% compared with the 
values in 2011. The value of chemical products (which include 
fertilizers) decreased by about 9% compared with the value in 
2011 (Central Bank of Oman, 2013, p. 43-46, 104, 107). 

The United States and Oman signed a free-trade agreement 
that went into effect in 2009. The value of U.S. exports of goods 
to Oman increased in 2012 by about 22% to $1,748 million from 
$1,434 million in 2011. Most of the increase in the export value 
was attributed to increases in the export value of chemicals, 
extractive and metalworking machinery, finished metals, gold, 
industrial engines, military aircraft, passenger cars, and trucks. 
The value of U.S. imports from Oman decreased by about 39% 
to $1,354 million from $2,208 million in 2011. The significant 
decrease in import value was attributed to the decrease in the 
value of crude oil imports, which amounted to only $364 million 
in 2012 compared with $1,646 million in 2011. U.S. fertilizer 
imports (mainly urea) from Oman increased in value to 
$485 million in 2012 from about $150 million in 2011 (Office 
of the United States Trade Representative, 2013; U.S. Census 
Bureau, 2013). 


Production 


Notable increases in Oman’s mineral production in 2012 
compared with that of 2011 included an increase in quartz 
output, by 58%; gypsum, by 53%; direct-reduced iron (DRI), 
by about 32%; limestone, by 29%; silica sand, by 23%; marble, 
by 21%; and dry natural gas, by 10%. Notable decreases in 
mineral output in 2012 compared with that of 2011 includeda 
decrease in clay production, by 41%; chromite, by about 10%; 
and manganese, by 9%. In terms of tonnage, the leading mineral 
commodities produced were sand and gravel (69.5 Mt) followed 
by limestone (6.5 Mt) and cement (5.2 Mt) (table 1). 
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commodity Review 
Rt 
yfetals 


sl Aluminum.—tThe Sohar aluminum smelter, which 
vas owned and operated by Sohar Aluminium, produced 

“60,000 t of aluminum in 2012, which was a decrease of 

5% compared with that of 2011. The company produced 

: _ Bots, sows, and hot metal. The Sohar smelter used alumina 
_ nported from Australia by Oman Shipping Co. S.A.0.C, 
“vhich had a long-term contract to ship 690,000 metric tons 

_ “er year (t/yr) of alumina to Oman. Sohar Aluminium was 
“reparing to begin a phase 2 expansion project, which would 
‘“ouble the smelter’s capacity to 720,000 t/yr from the current 

'Sanacity of 360,000 t/yr and would cost $2.4 billion. The project 

yas expected to be completed in 2016 (Baxter, 2012; Sohar 

‘luminium Co. L.L.C., 2013). 

2? Aluminium Rolling Co. L.L.C., which was one of Takamul 

“hvestment’s leading value-added aluminum projects in Oman, 

itlvas building an aluminum rolling mill at the Sohar Industrial 

Estate at a cost of $385 million. The mill, which was being 

onstructed by FATA EPC (a subsidiary of FATA S.p.A. of 

italy), would have the capacity to produce 140,000 t/yr of 

‘ultipurpose rolled aluminum sheets. The mill would be 

4‘upplied with natural gas by OOC and was expected to be 

‘sompleted by yearend 2013 (Oman Oil Co. S.A.O.C, 2013; 

l\akamul Investment Co. S.A.O.C, 2013a). 

i Oman Aluminium Processing Industries L.L.C. (OAPIL), 

siwhich was also a joint venture of Takamul and Oman Cables 

ktndustries, was located in the Sohar Industrial Estate near the 
s#sohar aluminum smelter. OAPIL had been producing electrical 
ssonductivity rods since 2010 using technology supplied by 
southwire Co. of the United States (Takamul Investment Co. 
i[3-A.0.C, 2013a). 

y¢ Chromium.—Oman held about 2% of the world’s chromite 

,feserves in its 450 chromite deposits. In 2012, Oman had 

nore than 70 active chromite mining operations. Chromite 

shining in Oman is a low-cost operation because the shallow 

«eposits allow for open pit mining, the moderate weather 

ylllows for year-round mining, and the developed infrastructure 
ncludes good roads and electricity. Chromite production 
n Oman decreased for the second year to 555,000 t from 
17,000 t in 2011 and 865,000 t (revised) in 2010. The decrease 
as attributed to efforts by the Government and chromite 

ne es to restrict ore exports and increase exports of higher 

oncentrations of chromium oxide. Gulf Mining Material Co. 

2 wned and operated Oman’s first chromite ore concentration 

Ms slant: the plant was located in the Ad Dakhiliyah region in the 

Samail Wilaya in northern Oman. The plant had the capacity 

i-’0 produce 50,000 t/yr of chromium concentrate grading 38% 

yor higher Cr,O,. The company planned to double the plant’s 

¥eapacity to 80 ,000 t/yr by the early part of 2013 (Gulf Mining 

i Material Co., 2013). 

} In 2012, four ferrochrome smelters were at different stages 
of construction in Freezone Sohar. Muscat Overseas Group, 
which was the parent company of Al Tamman, and Indsil 
Group of India were building two ferrochrome smelters that 
would have the capacity to produce 75,000 t/yr of ferrochrome 
in the first phase and 150,000 t/yr after the completion of the 
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second phase. The two Al Tamman Indsil ferrochrome smelters 
were expected to be completed by the end of 2014. Metkore 
Alloys & Industries Ltd. of India had started preparation work 
to build a 165,000-t/yr-capacity ferrochrome smelter at the 
Freezone Sohar. The $80 million smelter, which was expected 
to commence production in 2014, would use chromite mined 
in Oman, and the smelter’s entire output would be exported 

to India. Gulf Mining Group was also building $30 million 
ferrochrome smelter that would have the capacity to produce 
50,000 t/yr of ferrochrome (Al Tamman Trading Establishment 
L.L.C., 2012; Watts, 2012a, b). 

Copper and Gold.—Mawarid operated the Ghuzayn, the 
Mandoos, the Safwa, and the 3 Shinas open pit copper mines in 
Oman. The company held exploration and exploitation permits 
for Blocks | and 2, which are located in northwestern Sohar, and 
for the Ghuzayn Block. Mawarid completed a feasibility study 
for the Ghuzayn 1, 2, and 3 prospects where it had previously 
identified copper mineralization during the exploration phase. 
The mineral resources at Ghuzayan 1, 2, and 3 were estimated 
to be about 10 Mt grading between 1.5% and 2.0% copper. 
Mawarid planned to switch to underground mining at the 
Ghuzayn Mine after exhausting the copper resources accessible 
by open pit mining. Mawarid owned and operated a copper 
concentrator at Lasail, which is located 35 kilometers (km) 
west of Sohar. The concentrator increased copper content in 
the mined copper ore to between 18% and 24% from between 
2% and 3% and had a throughput of 140 metric tons per hour. 
Government-owned OMC refined and sold copper concentrates 
(Mawarid Mining Co. L.L.C., 2012a, b). 

OMC finalized the bankable feasibility study (BFS) and 
environmental application for a copper mine and a copper 
concentration plant to be built at the Yankul area in Al Dhahira 
Governorate. The company planned to truck the concentrated 
copper ore to its smelter in Sohar, which 1s located 120 km 
northeast of the proposed mine. OMC expected to produce 
about 1.8 million metric tons per year (Mt/yr) of copper ore for 
smelting for 10 years (Oman Mining Co. L.L.C., 2011). 

Al Fairuz Mining L.L.C. and Gentor Resources Inc. of 
Canada were exploring for copper and gold at Block 5 in 
northern Oman and targeting volcanogenic massive sulfide 
(VMS) mineralization types similar to the Troodos Massif in 
Cyprus. Under the agreement signed by the two companies, 
Gentor would earn 65% interest in Al Fairuz Mining following 
the completion of a BFS. Based on the results of the BFS, 
Gentor would have the option to invest capital and offer 
expertise to mine any copper and gold found in Block 5, and 
then could recover the cost of exploration, the BFS, and mine 
development from the revenue. The subsequent earnings would 
be distributed according to a 65:35 ratio. Gentor had a similar 
agreement in place with Al Zuhra L.L.C. for the copper-gold 
exploration in Block 6. Gentor would earn 70% of future 
earnings and Al Zuhra, 30% (Gentor Resources Inc., 2012b). 

In 2012, Gentor estimated the total mineral resources 
(indicated and inferred) at a cutoff rate of 0.30% copper in 
the Mahab 4 and Magqail South deposits to be 1.67 Mt, which 
includes 1.5% copper, 0.1 gram per metric ton (g/t) gold, 2.5 g/t 
silver, 0.01% lead, and 0.12% zine (Gentor Resources Inc., 
2012a). 
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Daris Resources L.L.C. was a joint venture of Alara Oman 
Operations Pty Ltd. (a subsidiary of Alara Resources Ltd. of 
Australia) and Al Tamman formed to develop and explore for 
copper and gold in the Daris property (Block 7). The Daris 
property covers 587 square kilometers (km7”) and is located in 
Suwaiyq Wilayat of the Batinah region of Oman. Alara had the 
right to increase its interest in the project to 70% from 50%. In 
March, Alara began a 1,000-meter drilling program at the Daris 
copper-gold project (Alara Resources Ltd., 2012b). 

Alara also formed a joint venture with Pilatus Resources Oman 
L.L.C. to develop the mineral resources of the Washihi-Mullaq- 
Al Ajal copper-gold project, which is located from about 80 to 
160 km east and southeast of the Daris copper-gold project. The 
project includes three prospects (exploration licenses) that cover 
an area of about 80 km. Alara’s estimated Joint Ore Reserves 
Committee (JORC)-compliant resources at the Washihi prospect 
were 6.9 Mt of inferred resources at grades of 0.76% copper and 
0.16 g/t gold. Indicated reserves were estimated to be 2.1 Mt at 
grades of 0.70% copper and 0.17 g/t gold (Alara Resources Ltd., 
2012a, b; 2013). 

In 2012, Alara estimated the measured and indicated mineral 
reserves at the Daris-East prospect at a cutoff rate of 0.5% 
copper to be 240,024 t of sulfide ore containing 2.37% copper 
and 183,365 t of oxide ore containing 0.72% copper. The 
inferred resources were estimated to be 30,566 t of sulfide 
ore (2.25% copper) and 1,712 t of oxide ore (0.61% copper) 
(Alara Resources Ltd., 2012a, 2013). 

Alara formed another joint venture with Al Tamman to 
explore for copper and gold in Block 8, which was adjacent 
to Block 7. The Awtad copper-gold project is located about 
130 km from Muscat and covers about 497 km”. The project 
area lies in the Samail ophiolite belt in northern Oman that 
extends for more than 500 km. Alara conducted a scoping study 
targeting 0.5 Mt/yr throughputs of copper and gold ore at the 
Awtad project and decided to withdraw from the project because 
of poor results compared with other projects in Oman (Alara 
Resources Ltd., 2012a, b; 2013). 

Iron and Steel.—Jindal Steel and Power Ltd. of India 
produced DRI and hot-briquetted iron at its Jindal Shadeed iron 
and steel plant located in the Sohar Industrial Estate. The plant 
had the capacity to produce 1.5 Mt/yr of DRI (Jindal Shadeed 
Iron and Steel, 2013). 

Vale Oman Pelletizing Co. L.L.C. (VOPC) (a subsidiary of 
Vale S.A. of Brazil) commenced production of iron ore pellets 
for direct-reduction plants from imported iron ore at its two 
4.5-Mt/yr-capacity plants in Sohar. The two pelletizing plants 
and the distribution center were located within the Sohar 
Industrial Estate. The maritime terminal and distribution center, 
which was built by VOPC at Sohar Port, had the capacity to 
handle up to 40 Mt/yr of iron ore and pellets. All iron ore for 
the pellet plant was shipped from Vale’s iron ore mines in Brazil 
by way of four 400,000-t-capacity ore carriers that were built in 
China for Oman Shipping Co. (Arab Steel, 2012; Gavin, 2012). 

Gulf Specialty Steel Industries, which was a joint venture 
of Global Steel Industries Pte Ltd. of Singapore and Takamul, 
proposed to build a steel wire plant in Sohar. The plant would 
have the capacity to produce 60,000 t/yr of galvanized steel 


wire and was expected to commence production by the second 
quarter of 2013 (Takamul Investment Co. S.A.O.C, 2013a). 
Manganese.—Al Tamman completed scoping studies, 
geologic mapping, and a topographic survey for manganese ore 
concessions in the Al Mintirib, the Al Mudhaybi, the Al Qabil, 
and the Ja’alan sites in the Al Shargiya region of Oman. The 
company had the capacity to produce 60,000 t/yr of manganese 
ore grading 25% manganese at the Al Qabil open pit mine, 
which was located 220 km south of Muscat. Al Tamman was 
in talks with the Indsil Group of India to build a 100,000-t/yr 
manganese smelter at the Freezone Sohar to beneficiate the 
manganese produced from the Al Mintirib concession (Prabhu, 
2011, 2012; Al Tamman Trading Establishment L.L.C., 2012). 


Industrial Minerals 


Gypsum.—Gypsum resources and reserves were estimated 
to be about 950 Mt of gypsum in the southern region of Oman, 
including 165 Mt of minable gypsum in the Shuwaymiyah area. 
Gypsum production had been increasing during the past 5 years 
(with the exception of 2009). Oman’s output of more than 
1.9 Mt of gypsum in 2012 was an increase of 53% compared 
with that of 2011 and 193% compared with that of 2010. In 
2012, Zawawi Minerals L.L.C. entered into a partnership 
agreement with USG Corp. of the United States to develop a 
gypsum deposit in southern Oman. USG was expected to invest 
$60 million to build the mine and a plant to make plasterboard 
in the Salalah Free Zone (table 1; Kamoonpuri, 2012; Watts, 
2012c). 

Nitrogen.—OMIFCO and SIUCI produced and exported 
nitrogen fertilizer in Oman. OMIFCO produced about 1.4 Mt/yr 
of ammonia and 2.1 Mt/yr of granulated urea at its plant in the 
Sur Industrial area. OMIFCO’s entire output was exported to 
India under a long-term take-or-pay offtake agreement. STUCI 
produced ammonia and urea at its plant located at the Sohar 
Industrial Estate. The plant’s initial production capacity was 
1.2 Mt/yr of granular urea. The project, which comprised a 
2,000-metric-ton-per-day (t/d)-capacity ammonia production 
plant and two granular urea plants with a combined capacity of 
3,500 t/d, was built by Mitsubishi Heavy Industries Fertilizer 
Project Contracting and Construction Co. L.L.C. (a subsidiary 
of Mitsubishi Heavy Industries Ltd. of Japan). The plant used 
natural gas as a feedstock supplied through an overland pipeline 
and the Seawater Intake/Outfall Facility at the Sohar Industrial 
Estate for cooling and desalination (Oman India Fertiliser Co. 
S.A.0.C, 2013; Suhail Bahwan Group, 2013). 

Sulfur.— SSF, which was as a joint venture of Takamul 
(the majority shareholder), Awtad Projects and Development Co. 
L.L.C., and CoreSulphur Inc. of the United States manufactured 
sulfur bentonite fertilizer and other micronutrients in Oman. 
SSF had the capacity to produce 30,000 t/yr of sulfur-bentonite 
fertilizer at its plant located in the Sohar Industrial Estate. 
Other products included boron sulfate, copper sulfate, iron 
sulfate, magnesium sulfate, and zinc sulfate, which are used as 
micronutrient fertilizers. SSF had an agreement with ORPIC, 
in which Oman ORPIC supplied 30,000 t/yr of sulfur to SSF 
(Takamul Investment Co. S.A.O.C, 2013a). 
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hicaala Fuels 
31 Natural Gas and Petroleum.—Petroleum production had 
teen increasing steadily in the past 5 years in Oman. Much of 
tthe increase was attributed to the implantation of comprehensive 
enhanced oil recovery (EOR) methods for mature oilfields. EOR 
tmethods were chosen on a field-by-field basis. In 2012, ORPIC 
thad the capacity to produce 222,000 bbi/d of refined products 
‘from the country’s two refineries, which were located in Sohar 
wand Mina Al-Fahl. In 2011, ORPIC awarded Chicago Bridge & 
alron Co. N.V. of the Netherlands a front-end engineering and 
mdesign contract for the Sohar refinery expansion project. The 
project would increase refining capacity to 167,000 bbli/d from 

116,000 bbI/d by 2015 and would cost $40 million to build. 

The Government planned to build a third refinery at Duqm 

in southern Oman. The new refinery would be located in the 
Special Economic Zone at Duqm and would have a capacity 
of 230,000 bbl/d. The project would be a joint venture of 
ithe Government and international investors, and most of the 
.output would be destined for export (U.S. Energy Information 
‘Administration, 2012). 
i 


“Outlook 


on 
4 


 QOman’s hydrocarbon reserves are estimated to last 16 more 
Syears for crude oil and 33 years for natural gas if production 
“continues at current (2012) levels (336.5 million barrels 
“for crude oil and 37.9 billion cubic meters for natural gas). 
Therefore, the Government has been working on diversifying 
its economy to reduce dependence on hydrocarbon revenue by 
‘developing the country’s industrial sector. The mineral industry 
Sof Oman is expected to continue to grow in the next 5 years 
3Sas local, regional, and international companies continue to 
Invest in primary and secondary aluminum, cement, fertilizer, 
‘Sferrochrome, gypsum, iron and steel, and petrochemical projects 
i8in Oman (Spong, 2013, p. 20). 
13 
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TABLE 1 
OMAN: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity 2008 2009 2010 2011 2012 
METALS 

Aluminum 49 351 367 373 360 
Chromium: 

Ore, gross weight 865 798 865 617 555 

Cr,O, content 302 279 303 216 194 
Copper: 

Mine output 78 82 87 111 104 

Metal, Cu content 2 2 2 2 2 

Smelter output, Cu content 12 16 16 © 20 20 

Refined, Cu content 12 15 15 ° 16 16 
Gold, metal or Au content kilograms 43 28 27 -- -- 
Iron and steel: 

Crude steel® 84 84 84 160 "2 160 

Direct-reduced iron -- -- -- 1,110 1,460 

Laterite 359 392 375 722 682 

Iron ore, pellets’ - -- -- - 9,000 
Manganese -- -- -- 4) 38 
Silver, metal or Ag content kilograms 9 15 10 -- -- 

INDUSTRIAL MINERALS 

Cement, hydraulic 4,000 4,000 4,500 5,000 5,200 
Clay 146 148 156 170 101 
Gypsum 349 254 653 1,254 1,915 
Kaolin - 9 47 143 140 
Limestone 3,845 3,353 4,638 4,995 6,454 
Marble 501 631 695 931 1,126 


Nitrogen:* = 
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N content of ammonia 1,000 7 1,000 1,700 7 1,700 ' 1,700 
N content of urea 830? 830 1,500 7 1,500 ' 1,500 
Quartz 19] 209 187 217 343 
Salt 11 31 12 12 13 
Sand and gravel 67,600 69,251 70,686 69,391 69,478 
Silica sand 29 32 34 38 47 
Sulfur® 50 50 50 50 50 
MINERAL FUELS AND RELATED MATERIALS _ 
Gas, natural; 
Gross million cubic meters 30,230 31,022 33,259 34,716 ‘ 37,919 
Dry do. 23,975 25,140 27,086 28,591 ‘ 31,583 
Natural gas liquids _ thousand 42-gallon barrels 31,974 36,464 38,726 38,508 38,288 
Petroleum: te _ 
Crude and condensate do. 276,971 296,600 315,575 325,215 336,530 
Refinery products: 7 
Liquefied petroleum gas do. 3,832 4,125 3,248 3,212 3,980 
Gasoline _ do. 19,126 18,396 16,242 23,250 23,324 
Jet fuel and kerosene do. 6,242 5,840 4,599 4,891 5,475 
____ Distillate fuel oil do. 14,746 13,396 11,132 15,804 15,476 
Residual fuel oil do. 7,300 5,804 2,263 3,650 3,577 
Other, : do. 27,074 27,479  —_—=—-2:1,416 26,303 22,448 
Total do. 78,320 75,040 58,900 77,110 74,280 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. — Zero. 


'Table includes data available through February 27, 2014. 
2 
Reported figure. 


*Pellets were produced from imported iron ore for use by direct-reduction plants. 
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TABLE 2 


OMAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
: (Metric tons unless otherwise specified) 
Annual 
Commodity Major operating companies and major equity owners Location of main facilities Capacity _ 
\luminum Sohar Aluminium Co. L.L.C. [Oman Oil Co. S.A.0.C (OOC), Smelter at Sohar 360,000. 
40%; Abu Dhabi Energy Co. P.J.S.C., 40%; 
Rio Tinto Alcan, 20%] 
Sement Oman Cement Co. S.A.0.C (Government, 51%; Pension Funds, Kilns and mills at Rusayl 2,500,000. 
33.65%; Individual investors, 9.85%; Public Authority of 
_ Social Insurance, 5.50%) 
— Do. Raysut Cement Co. S.A.0.C (RCC) Kilns and mills at Salalah 4,700,000. 
Do. Al Madinah Cement Co. L.L.C. Kilns and mills at Wadi Saa 750,000. 
~hromite: 
Ore Al Tamman Trading Establishment L.L.C. Al Ram Mine and the Wadi 250,000. 
Rajmi Mine 
Do. Hatton FZE Mines south of Muscat 200,000. 
Do. Gulf Mining and Materials Co. Wadi Mahram area 200,000. 
Do. Oman Chromite Co. S.A.O.G. (Ministry of Commerce and Mines near Sohar 200,000. 
Industry, 15%) 
Do. Northern Minerals Co. L.L.C. Somail 20,000. 

Concentrate Gulf Mining and Materials Co. Ad Dakhiliyah 50,000. 
lays NA NA 185. 
~opper: 

Ore Mawarid Mining L.L.C. (MB Holding Co. L.L.C., 100%) Open pit mines at Ajib and 80,000. 

Shinas 

Concentrated ore do. Lasail, near Sohar 400,000. 

Refined metal Oman Mining Co. L.L.C. (OMC) (Government, 100%) Sohar Industrial Area 20,000. 
Sold: — 

Ore do. Rakah Gold Mine, 500,000. 

Hayl As Safi 

Refined kilograms do. Sohar Industrial Area 500. 

Gypsum Cement Gypsum Products Co. S.A.0.G., Global Mining Co. Buraimi and Thumriat i380. tt” 
L.L.C., and Gulf Mining and Materials Co. 

Do. Global Mining Co., L.L.C. Sohar 65,000. 
fron and steel: | 

Iron ore pellets Vale Oman Pelletizing Co. L.L.C. (Vale S.A., 70%, and Oman Oil do. 9,000,000. 

Co. S.A.0.C, 30% ) 

Iron ore (laterite) Gulf Mining and MaterialsCo. eee Barka 300,000. 

Crude steel Modern Steel Mills L.L.C. (Oman International Development ~Rusayl 16.000. 

and Industrial Co. S.A.O.G., Assarain Group of Companies, 
Dharamsey Group, and others) 
_ Direct-reduced iron Jindal Shadeed Iron and Steel L.L.C. (Jindal Steel and Power —_—Sohar 1,500,000. 
niin Ltd., 100%) 

Rolled-steel products (rebar) Sharq Sohar Steel Rolling Mills L.L.C. ie do. ees ~ 250,000. — 
___ Do. Hadid Majan L.L.C. Bait Al Falaj 100,000. 
_Rolled-steel products (tubes) Al Jazeera Tube Mills Co. S.A.0.G. Soha 300,000. 
‘Kaolin NA NA 150,000. 
_ Limestone Oman Cement Co. S.A.0.G. (Ministry of Commerce and Rusayl 2,400,000. 
wen Industry, 30.4%) _ 
__Do. Northen MineralsCo.L.L.C. = ——i—sSsSS—S—S_Cs aad Al Jizzi, Al Batinah 900,000. 

ge Global Mining Co., L.L.C. Sohar 8 NA. _ 
/ Magnesium House of Natural Minerals L.L.C. NA NA. 
Manganese do. th NA 2,000. 
Do. | Al Tamman Trading Establishment L.L.C. Al Qabil _ 60,000. 
‘Marble — dQ 7 _ Buraimi 700,000. 
Do. Companies that quarried marble included Al Ajmi Marble Co., Quarries located primarily 450,000. 
Al Madinah Marble Co., Al Nasser Marble Co., Al Rushaidi in Ibri Wilayat and 
Marble Co., Al Shanfri Marble Co., Al Zarabi Marble Co., the Buraimi area 
Gulf Mining Materials Co., International Marble, and 
8 Beene, An, Omani Marble Co. 
See footnotes at end of table. _— _ a 7 : 
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Commodity 


TABLE 2—Continued 


OMAN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Location of main facilities 


Natural gas million cubic meters | Petroleum Development Oman L.L.C. (PDO) [Government, 60%; — Gasfields and oilfields with 
Royal Dutch Shell ple, 34%; Total S.A., 4%; Partex (Oman) associated natural gas 
Corp., 2%] in the Kauther/Yibal, 
the Saih Niyahda, and 
the Saih Rawl clusters 
Natural gas, liquefied Oman Liquefied Natural Gas L.L.C. [Government, 51%; Shell Two trains at Qalhat 
Gas B.V., 30%; Total S.A., 5.54%; Korea LNG, 5%; 
Mitsubishi Corp., 2.77%; Mitsui E&P Middle East B.V., 
2.77%; Partex (Oman) Corp., 2%; Itochu Corp., 0.92%] 
Do. Qalhat Liquefied Natural Gas S.A.O.C (Government, 46.84%; One train at Qalhat 
Oman Liquefied Natural Gas L.L.C., 36.8%; Union Fenosa S.A., 
7.36%; Mistubishi Corp., 3%; Oskas Gas Co. Ltd., 3%; 
Itochu Corp., 3%) 
Nitrogen fertilizer Oman India Fertiliser Co. S.A.O.G. (OMIFCO) [Oman Oil Co. Sur 
S.A.0.C (OOC), 50%; Indian Farmers Fertiliser Cooperative 
Ltd., 25%; Krishak Bharati Cooperative Ltd., 25%] 
Do. Sohar International Urea & Chemical Industries (SIUCI ) Sohar 
(SuhailBahwan Group, 100%) 
Petroleum: 
Crude barrels per day Petroleum Development Oman L.L.C. (PDO) [Government, About 100 oilfields in the 
60%; Royal Dutch Shell plc, 34%; Total S.A., 4%; Partex Bahja, the Fahud, the 
(Oman) Corp., 2%] Harweel, the Lekhwair, 
the Marmul, the Nimr, 
the Qarm Alam, and 
the Yibal clusters 
Do. do. | Oxy Oman, Inc (Occidental Petroleum Corp., 65%, and Blocks 9 and 27, includes 
Mitsui E&P Middle East B.V., 35%) the Safah and Al 
Sunienah fields 
Do. do. Daleel Petroleum Co. L.L.C. (Mazoon Petrogas S.A.0.C, 50%, Block 5, includes the 
and Mazoon Petrogas B.V.I., 50%) Bushra, the Daleel, the 
Mezoon, and the Shadi 
fields 
Do. do. Occidental Mukhaizna, L.L.C. [Occidental Petroleum Corp., Block 53, Mukhaizna 
45%; Oman Oil Co. S.A.0.C, 20%; Shell Oman Trading field 
Co. Ltd., 17%; Liwa Energy Ltd., 15%; Total Exploration 
and Production Oman, 2%; Partex (Oman) Corp., 1%] 
Do. do. _ Partnership of LG International Corp., 50%; Indago Oman Block 8, Bukha field 
Ltd., 40% (operator); Eagle Energy (Oman) Ltd., 10% 
Refined thousand barrels Oman Refineries and Petrochemicals Co. L.L.C. (ORPC) Refinery at Sohar 
per day (Ministry of Finance, 75%, and Oman Oil Co. S.A.0.C, 25%) 
‘Do, | : do. do. Refinery at Mina Al-Fahal 
Quartz” Gulf Stone Co. S.A.0.G. Sohar 
Salt, crude, industrial _ _ Modern Salt Co. L.L.C. - = Ibri Wilayat 
Sand NA NA 
‘Silver kilograms = Oman Mining Co; LLC: : Sohar and Yankul 
‘Sulfur: < hon ) ee ee : 
~ Elemental Oman Oil Refineries and Petroleum Industries (ORPIC) Refinery at Sohar 
~~ Fertlizer Sohar Sulphur Fertilizers L.L.C. (SSF) Sohar Industrial Estate 


Do., do. Ditto. NA Not available. 
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Annual 
capacity 
27,000. 


7,000,000. 


3,400,000. 


923,450 
urea. 


1,300,000 
urea. 


900,000. 


55,000. 


16,000. 


8,500. 


1,100. 
116. 


106. 
180. 
10. 
20. 
50. 


50,000. 
30,000. 
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THE MINERAL INDUSTRY OF QATAR 
By Mowafa Taib 


— 


chs 

4 Qatar wasa major world producer of, in order of. 
percentage of world production, natural gas and crude oil; 
helium, ammonia, urea, and sulfur; primary aluminum, and 

| direct-reduced iron (DRI) in 2012. The country had been the 

— world’s leading exporter of liquefied natural gas (LNG) since 
2006. Qatar was the world’s fourth-ranked producer of natural 
gas after the United States, Russia, and Iran and accounted for 
4.7% of the world’s output. Qatar’s proved natural gas reserves, 

~ which were estimated to be 25.1 trillion cubic meters at the end 
of 2012, accounted for 13.4% of the world’s total natural gas 
reserves and were the world’s third largest reserves after those 

__ of Russia and Iran. Qatar contributed 2.0% of the world’s supply 
of crude oil (and condensate), and its crude oil reserves were 
estimated to be about 23.9 billion barrels, or 1.4% of the world’s 

— total reserves at the end of 2012. Other mineral commodities 
produced in Qatar included calcium carbonate, cement, gypsum, 

— lime, limestone, and washed sand (table 1; Apodaca, 2013; 
‘BP p.l.c., 2013, p. 6, 8, 20, 22; Hamak, 2013). 


Minerals in the National Economy 


In 2012, the Qatari economy grew at a rate of 6.6% in real 
terms compared with 13.0% in 2011. The main drivers of 
~: Qatar’s economic growth continued to be high oil prices and 
increases in the production and exports of crude oil, fertilizer, 
_ LNG, metals, and refined petroleum products. The share of the 
hydrocarbon sector in the Qatari economy was 57.8% of the 
gross domestic product (GDP) at current prices compared with 
59.3% of the GDP in 2011. The value of hydrocarbon sector 
—, activity increased in real terms by 3.5% in 2012 compared 
with an increase of 15.7% in 2011. The share of the natural gas 
sector in the Qatari economy in terms of value was 42.2% of the 
_ GDP, followed by the petroleum sector, 15.6%; and the non-oil 
‘ industrial sector, 14.6%. The activities of the non-oil industrial 
_~ sector, which included industry and services, accounted for 
42.2% of the GDP at current prices, which was an increase 
~, of 9% compared with an increase of about 10.8% in 2011. 
-| Manufacturing sector activity, which included cement, fertilizer, 
metals, and petrochemicals production, increased in value by 
11.8% in 2012 compared with an increase of 17% in 2011 and 
accounted for 9.8% of the GDP. Construction sector activity, 
which accounted for 4.4% of the GDP, increased in value by 
- 10.6% compared with an increase of 6.5% in 2011. Electricity 
-/ and other utilities activities accounted for 0.4% of the GDP 
(QNB Capital L.L.C., 2013, p. 3). 


Government Policies and Programs 


The Ministry of Industry and Energy controls the country’s 
crude oil and natural gas policy with the consent of the 
Emir of Qatar. The Ministry maintained a moratorium on 
the development of new hydrocarbon projects until 2015. 
Qatar completed a long-term investment plan to develop its 
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hydrocarbon sector in 2011. Qatar’s National Development 
Strategy 2011-2016 calls for focusing on economic 
diversification and growth of the nonhydrocarbon sector through 
targeted investments in infrastructure. These investments were 
expected to keep the country’s economy strong for the medium 
term and cause a robust growth in the nonhydrocarbon sector 


_ (International Monetary Fund, 2013; 0. 4; Qatar National Bank 


S.A.Q., 2013, p. 16). 
Production 


The most notable increases in Qatar’s mineral production in 
2012 compared with that of 2011 were for production of urea, 
which increased by 42%; ammonia, by 39%; aluminum, by 
34%; distilled fuel oil, by 17%; cement, lime, and limestone, by 
10% each; DRI, by 9%; dry natural gas, by 8%; and crude oil 
and condensates, by 7% (table 1). 


Structure of the Mineral Industry 


The Natural Resources Law No. 3 of 2007 grants the state 
ownership of and exploitation rights to the country’s natural 
resources. Qatar Petroleum (QP) is the Government-owned 
company responsible for managing all aspects of natural 
gas and crude oil development, exploration, production, and 
transportation in the country through its subsidiaries and 
joint ventures. The company operates onshore sites at Doha, 
Dukhan, Mesaieed Industrial City, and Ras Laffan Industrial 
City, and offshore sites at Halul Island and the North gasfield 
(Qatar Petroleum, 2013, p. 16-17; U.S. Energy Information 
Administration, 2013). 

QP had signed several exploration, development, and 
production-sharing agreements on behalf of the Government of 
Qatar with such international oil companies as ConocoPhillips 
Co., Exxon Mobil Qatar Inc. and Occidental Petroleum of 
Qatar Ltd. (all of the United States); LNG Japan Corp. and 
Mitsui & Co. Ltd. (both of Japan); Royal Dutch Shell p.I.c. of the 
United Kingdom; and Total E&P Qatar Ltd. of France to operate 
and produce LNG from the North Field (Qatar Petroleum, 2013, 
p. 16-17; U.S. Energy Information Administration, 2013). 

QP had eight subsidiary companies. Of these companies, it 
had a 100% ownership interest in seven [Al Shaheen Holding 
Q.S.C., Gulf International Service Q.S.C., Qatar Holding 
Intermediate Industries Co. Ltd., Qatar Petroleum International 
Ltd., Qatar Petroleum Qatar Gas (3) Ltd., Qatar Petroleum Qatar 
Gas (4) Co. Ltd., and Qatar Petroleum RasGas (3) Ltd.] and a 
51% interest in one [Industries Qatar Q.S.C. (IQ)]. QP also had a 
majority interest in a number of joint ventures, including Barzan 
Gas Co. Ltd. (93%); Qatargas Operating Co. Ltd. and Rasgas 
Co. Ltd. (70% each); Qatar Liquefied Gas Co. Ltd. 2 Q.S.C. 
(Qatargas 2) (67.05%); Ras Laffan Liquefied Natural Gas Co. 
Ltd. 2 (Rasgas 2) (67.1%); Qatar Liquefied Gas Co. Ltd. Q.S.C. 
and Qatar Upstream Joint Venture (unincorporated) (65% each); 
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Ras Laffan Liquefied Natural Gas Co. Ltd. (Rasgas) (63%); Ras 
Laffan Refinery Co. Ltd., Oryx GTL Ltd., Qatar Chemical Co. 
Ltd. Q.S.C., Qatar Chemical Co. Ltd. Q.S.C. II, Qatex Ltd. 
(51% each); and Qatar Aluminium Ltd. (Qatalum) (50%) (Qatar 
Petroleum, 2013, p. 16). 

Some of QP’s joint ventures and subsidiaries created their 
Own joint ventures and subsidiaries. These included Qatar 
Fertilizer Co. S.A.Q. Ltd. (Qafco), Qatar Liquefied Gas Co. 

Ltd. 3 (Qatargas 3), Qatar Petroleum Qatar Gas (4) Co. Ltd. 
(Qatargas 4), Qatar Petrochemical Co. Ltd. (Qapco), Qatar Steel 
Q.S.C. (Qatar Steel), and Ras Laffan Liquefied Natural Gas Co. 
Ltd. 3 (Rasgas 3) (Qatar Petroleum, 2013, p. 17). 

In 2012, QP divested some of its stake in IQ, to 51% from 
70%, or by 19%, and increased the cumulative stake of the 
General Retirement and Social Security Authority of Qatar by 
the same percentage. IQ thought that the share transfer would 
strengthen the company’s relations with the Government of 
Qatar and enhance the participation of Qatari citizens in the 
country’s wealth. IQ held a 100% interest in Qatar Steel, an 80% 
interest in each of Qatar Nitrogen Co. and Qapco, a 75% interest 
in Qafco, and a 50% interest in Qatar Fuel Additives Co. Ltd. 
Q.S.C (Qafac). Qatar Qatalum was a 50-50 joint venture of QP 
and Norsk Hydro A.S.A of Norway (table 2; Industries Qatar 
Q.8.C., 2013, p. 44). 


Mineral Trade 


In 2012, the value of Qatar’s exports of goods and services 
increased by about 5.4% to $126.0 billion from $119.6 billion 
in 2011. Of the total exports of goods and services in 2012, 
LNG and related exports were valued at $71.8 billion compared 
with $70.3 billion in 2011 and crude oil and refined petroleum 
products exports amounted to about $38.2 billion compared with 
$35.1 billion in 2011. The quantity of LNG exports was 77.2 Mt 
in 2012; they were shipped to the Asia and the Pacific region 
(63%), Europe and Eurasia (30%), and other destinations (7%). 
Japan was the leading importer of LNG from Qatar (15.7 Mt), 
followed by India (11.8 Mt), and the Republic of Korea 
(10.8 Mt). The United Kingdom increased its LNG imports 
from Qatar owing to the United Kingdom’s declining production 
from the North Sea. Qatari LNG exports were also received by 
such South American countries as Argentina, Brazil, and Chile 
as well as by neighboring Middle Eastern countries, such as the 
United Arab Emirates (UAE) and Kuwait. The spot Organization 
of Petroleum Exporting Countries (OPEC) reference basket 
price for Qatar Dukhan crude averaged $110.34 per barrel in 
2012 compared with an average of $108.86 per barrel in 2011. 
The volume of crude oil exports, which was 588,000 barrels per 
day (bbl/d) in 2012, was similar to that of 2011 (Organization 
of the Petroleum Exporting Countries, 2013, p. 49, 56, 82; QNB 
Capital L.L.C., 2013, p. 14, 18, 63). 

The United States had a trade surplus with Qatar of about 
$2.6 billion in 2012. U.S. exports to Qatar increased by 28% 
to about $3.6 billion from about $2.8 billion in 2011 whereas 
U.S. imports from Qatar decreased by about 17% to $1.0 billion 
from $1.2 billion in 2011. The main Qatari imports from the 
United States included transportation equipment (valued at 
about $2.4 billion), machinery ($342 million), computers 
and electronic products ($168 million), fabricated metal 
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products ($107 million), and others ($608 million). Qatar’s 
exports to the United States included petroleum products 
(valued at $366 million), primary metals ($293 million), 
chemicals ($212 million), crude oil and natural gas 

($100 million), and others ($57 million) (U.S. International 
Trade Administration, 2013). 

In 2012, Qatar exported 683,000 metric tons (t) of ammonia, 
61% of which went to India; 21%, to South Africa; 13%, to 
Jordan; and the remaining 5%, to Madagascar, the Republic 
of Korea, Taiwan, and Thailand. Qatar exported more than 
4.2 Mt of urea to more than 25 countries around the world, 
including Australia (15.6%), Thailand and the United States 
(12.8% each), Brazil (11.5%), Pakistan (7.1%), South Africa 
(7.0%), Bangladesh (6.4%), the Republic of Korea (5.2%), the 
Philippines (4.7%), India (4.2%), New Zealand (2.6%), Sudan 
(2.5%), and other countries (8.1%) (Arab Fertilizer Association, 
2013, p. 26, 31). 


Commodity Review 


Metals 


Aluminum.—Primary aluminum production by Qatalum 
exceeded the smelter’s capacity of 585,000 metric tons per year 
(t/yr) of primary aluminum in 2012. The company produced 
604,000 t in 2012 compared with 450,000 t in 2011.The smelter, 
which is located at Mesaieed, had its own 1,370-megawatt 
powerplant and the option to increase the smelter’s output 
capacity to 1.2 million metric tons per year (Mt/yr). Qatalum 
planned to increase production to 609,000 t/yr by 2013 and later 
to 1.2 Mt/yr. Qatalum’s smelter consumed about 1.8 Mt/yr of 
alumina, which was shipped in 42,000-t shipments from alumina 
refineries in Australia and Brazil that were partially owned by 
Norsk Hydro (Qatar Aluminium Ltd., 2012). 

Qatar Aluminum Extrusion Co. commenced production in 
June. The company, which was owned by Qatar Industrial 
Manufacturing Co. (QIMC) (40% interest) and other Qatari 
investors, had the capacity to produce 8,000 t/yr of aluminum 
logs and profiles (Qatar Industrial Manufacturing Co. Q.S.C., 
2013, p. 22). 

Iron and Steel.—Production of DRI by Qatar Steel increased 
to 2.4 Mt in 2012 compared with 2.2 Mt in 2011. Crude steel 
output increased to 2.1 Mt from 2.0 Mt in 2011. In 2012, Qatar 
Steel, which imported iron ore from Brazil, was looking for 
investments through acquisitions and joint ventures in iron ore- 
and steel-related production facilities to secure raw materials 
for production and to take hold of market opportunities for 
downstream products. The Government increased its share 
in major mining companies and regional steel companies in 
Algeria, Bahrain, Saudi Arabia, and the UAE (table 1: Qatar 
Steel Co. Q.S.C., 2013, p. 10). 

Qatar Steel moved forward with the construction of a 
steelmaking facility at Mesaieed next to its existing steel plant. 
The new plant would add 1.1 Mt/yr of steelmaking capacity 
and was expected to be completed by 2013. Siemens VAI 
of Germany was building the expansion project. The new 
plant at Mesaieed would include a 110-t electric arc furnace, 

a 110-t ladle furnace, and 6-strand high-speed billet caster 
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ij coupled with a fume extraction system (QNB Capital, L.L.C., 
ay 2013, p. 22), 

t; Qatar Metals Coating Co. was a 50-50 joint venture of Qatar 
it Steel and QIMC that produced epoxy steel bars for use in the 
‘i, construction of buildings. The company had the capacity to 


produce 1 Mt/yr of coated steel bar and was located in the 


y;: Mesaieed Industrial Area (Qatar Industrial Manufacturing Co. 
c QS.C., 2013, p. 22). 


rh 
Hp Industrial Minerals 


my 


Cement, Lime, and Limestone.—According to the latest 


| ” statistics from the Arab Union for Cement and Building 


iz 


ni 


. Materials, Qatar’s production capacity totaled 6.4 Mt/yr of 

f clinker and about 6.8 Mt/yr of cement in 2012. Qatar National 
Cement Co. S.A.Q (QNCC), which was the country’s leading 
producer of cement, reported an output of 3.6 Mt of cement in 
2012 compared with 3.5 Mt in 2011, which included ordinary 
portland cement, portland pulverized fuel ash cement, and 
sulfate resistant cement. The company, which was owned by the 
Government (43% interest) and other investors, also produced 
4.1 Mt of washed sand compared with a revised 3.6 Mt in 

43 2011. QNCC commenced calcium carbonate production at its 


ni 250-metric-ton-per-day-(t/d)-capacity facility at Umm Bab, 
es Which was located 82 kilometers (km) west of Doha. The 

y;j calcium carbonate was used mainly for water desalinization 
ig plants by Qatar Electricity and Water Co. (QEWC). QNCC 
yi agreed to supply QEWC with calcium carbonate for 25 years 


Ki 


rj from its 75,000-t/yr-capacity plant at Umm Bab. QNCC planned 


af to add a fifth cement line that would increase the company’s 
a total capacity to 5.36 Mt/yr of cement to meet the increased 


; demand for cement caused by the construction activity related to 


gia Qatar’s planned hosting of the FIFA World Cup™ (Arab Union 


for Cement and Building Materials, 2013; Mirza, 2013, p. 20; 


é Qatar National Cement Co. S.A.Q., 2013). 
6 QNCC stopped producing calcined and hydrated lime, which 
, Mounted to 14,400 t/yr in previous years, because of Qatar 


i Steel’s decision to discontinue purchasing lime from QNCC 


an 
if in 2011. Qatar Steel had commissioned production of its own 


" calcined lime plant in December 2011. The 200,000-t/yr- 


‘ 


vg Capacity plant was built and operated by FMW Group of Austria 
"and Cimprogetti S.p.A. of Italy (FMW Industrieanlagenbau 
‘ GmbH, 2013). 


1 Al-Jabor Cement Industries Co., which was a joint venture 
', Of Al Jabor Holdings (75% interest) and Holcim Group of 
4 , Switzerland (25% interest) produced cement, aggregates, and 


/ 
it ! 


 olher construction materials at its grinding station in Mesaieed. 
". The grinding station had two grinding mills that had the capacity 
" (combined) to produce 900,000 t/yr of cement (table 2; Holcim 
Group, 2013). 

Nitrogen.—Qafco was a major producer of nitrogen 
y Retilizer i in the Middle East in 2012. The company produced 
"about 3.2 Mt of ammonia at its five ammonia plants (Ammonia 


| through Ammonia 5) and about 4.6 Mt of urea at its five 


"urea plants (Urea | through Urea 5). Qafco completed a 


: $3.2 billion expansion project in 2011, Qafco—5, which 


; increased the company’s production capacity to 3.0 Mt/yr of 


, ammonia and 4.3 Mt/yr of urea. Qafco—S was a joint venture of 
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Industries Qatar (the parent company for Qafco) (75% interest) 
and Yara Holding Netherlands B.V., which was a subsidiary 

of Yara International A.S.A. of Norway (25% interest). 
Construction work for a second expansion project, Qafco—6, 
was completed in December. As of yearend 2012, Qafco’s total 
capacity was 3.8 Mt/yr of ammonia and 5.6 Mt/yr of urea, which 
made Qafco the world’s largest single-site producer of both 
ammonia and urea (Industries Qatar Q.S.C., 2013, p. 16; Qatar 
Fertilizer Co. Q.S.C., 2013). 


Mineral Fuels and Related Materials 


Helium.—Construction of the second helium production 
plant in Qatar, Qatar Helium 2, moved forward during 2012 
and was expected to be completed in the second half of 2013. 
The Qatar Helium 2 project was a joint venture of Qatargas 2, 
Qatargas 3, Qatargas 4, and Rasgas. The $500 million project, 
which was managed by Rasgas, would have the capacity to 
produce 38 million cubic meters per year at Ras Laffan. Once 
completed, Qatar would increase its helium production capacity 
to 58 million cubic meters per year, which would be sufficient to 
supply about one-third of the world’s demand for helium. Fifty 
percent of the helium output from both helium plants would be 
sold to Air Liquide S.A. of France, 30% would be sold to Linde 
Industrial Gases (a subsidiary of Linde Group of Germany), 
and 20% would be sold to Iwatani Corp. of Japan (Qatargas 
Operating Co. Ltd., 2010; Air Liquide. $S.A., 2013; Linde Group, 
2013). 

Natural Gas.—Natural gas production increased by 18.3% 
annually between 2008 and 2012 and was expected to increase 
each year by 5.5% through 2016. Ninety-nine percent of Qatar 
gas reserves are contained in the North Field, which was the 
world’s largest nonassociated natural gas field. The reserves are 
expected to last for more than 160 years at the current (2012) 
level of production. In 2012, 66.4% of Qatar’s gas production 
went to LNG exports, 16.5% was used by the domestic market, 
13.9% was exported by way of the Dolphin gas pipeline to the 
United Arab Emirates, and 3.2% was used for gas-to-liquids 
(GTL) production. QP owned 68.1% of overall LNG projects, 
followed by Exxon Mobil Corp. of the United States, which had 
a 19.9% share. Other partners included ConocoPhilips of the 
United States; Itochu Corp., Marubeni Corp., and Mitsui & Co. 
(all of Japan); Korea Gas Corp. of the Republic of Korea; Royal 
Dutch Shell of the Netherlands and the United Kingdom; Total 
E&P of France; and others, which owned the remaining 12% 
of the LNG projects. ExxonMobil and QP were joint-venture 
partners in developing Barzan gas project. The joint venture, 
Barzan Gas Co. Ltd., was expected to supply 39.7 million cubic 
meters per day of natural gas mainly to power utilities and 
industrial plants in Qatar (Qatar National Bank S.A.Q., 2013, 

p. 9-10; Qatar Petroleum, 2013). 

QP signed an exploration and production-sharing agreement 
with JX Nippon Oil and Gas Exploration (Qatar) Ltd. of Japan 
for Offshore Block A, which covers an area of 6,173 square 
kilometers and is located northeast of Ras Laffan Industrial City. 
JX Nippon would be the contractor and operator of the project. 
In May, QP signed an agreement with CNOOC Middle East 
(Qatar) Ltd. of China and Total Group, under which Total would 
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acquire a 25% interest in Qatar’s Block BC exploration license 
and CNOOC Middle East would continue to be the operator of 
the block and hold a 75% interest in it (Qatar Petroleum, 2013). 

Petroleum.—Qatar’s production of crude oil averaged 
737,500 bbi/d in 2012; production was expected to remain at 
the same level through 2014 and to increase to 800,000 bbl/d 
by 2016. QP was responsible for 39% of crude oil production 
in Qatar, and the remaining 61% was produced by international 
oil companies operating in Qatar. The Al Shaheen, which 
was an offshore oilfield operated by Maersk Oil Qatar, was 
the leading producing oilfield in the country with an average 
production of 300,000 bbi/d. The Dukhan oilfield, which was 
Qatar’s only onshore oilfield, was operated by QP and produced 
about 225,000 bbl/d of crude oil. The rest of the active offshore 
oilfields included the Al Karkara, which was operated by 
Qatar Petroleum Development Co. and produced 7,000 bbl/d; 
the Al Khali (Total E&P, 19,000 bbi/d), the Al Rayyan 
(Occidental, 8,000 bbl/d), the Bul Hanine (QP, 45,000 bbi/d), 
the Idd Al Shargi North and South (Occidental Qatar Energy 
Co., 105,000 bbl/d), the Maydan Mahzam (QP, 22,000 bbl/d), 
and El-Bundugq (United Petroleum Development Co. Ltd., 
6,500 bbl/d). The number of producing oil wells in Qatar 
remained at 517 wells in 2012, including 87 wells completed 
in 2012 compared with 29 wells completed in 2011 (table 2; 
Organization of the Petroleum Exporting Countries, 2013, 

p. 26-27; QNB Capital L.L.C., 2013, p. 18). 

Crude oil development activity under production-sharing 
agreements and exploration and production-sharing agreements 
continued in 2012 by consortia and oil companies, including 
CNOOC Consortium (Block BC), GDF SUEZ Consortium 
(Block 4), JX Nippon (Block A), Shell Consortium (Block BC), 
and Wintershall Consortium (Block 4 and Block 4 North) 
(Qatar Petroleum, 2013, p.43). 

Refined Petroleum Products.— Qatar was the world’s 
leading producer of GTL, which a marketable and transportable 
liquid fuel made from crude natural gas. Oryx GTL, which 
was a joint venture of QP (51% interest) and Sasol Ltd. of 
South Africa (49% interest), produced 34,000 bbl/d of diesel, 
10,000 bbl/d of naphtha, and 1,000 bbl/d of liquefied petroleum 
gas (LPG). In 2011, Pearl GTL, which was a joint venture of QP 
and Shell, commenced production at the world’s largest capacity 
GTL plant, Pearl GTL, at Ras Laffan Industrial City; the plant 
had the capacity to produce 140,000 bbl/d of GTL products and 
120,000 bbi/d of natural gas liquids. In 2012, the first shipment 
of Pearl GTL products was carried out by Shell, which was 
the operator of the project. Pearl GTL produced 28.6 million 
barrels (Mbbl) of GTL products and 15.3 Mbbl of condensate 
(Qatar Petroleum, 2013, p. 63-64). 

In 2012, expansion works continued to increase the 
refining capacity of the Laffan refinery to 292,000 bbl/d of 
refined petroleum products by 2016 from the current (2012) 
145,000 bbl/d. The refinery was operated by Rasgas and 
controlled by a group of investors, including QP (51%); Cosmo 
Oil Co. of Japan, ExxonMobil, Idemitsu Kosan Co. Ltd. of 
Japan, and Total (10% each); and Mitsui and Co. Ltd. and 
Marubeni Corp. of Japan (4.5% each) (QNB Capital L.L.C., 
2013, p. 20). 
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Outlook 


The mineral industry of Qatar will likely continue to be 
dominated by hydrocarbon sector activity in general and LNG 
production in particular for the near future. The Government 
is determined to implement its economic diversification policy 
in part of the country’s National Development Strategy 2011- 
2016. Having completed major LNG production capacity and 
nitrogen fertilizer expansion projects, Qatar will likely focus on 
investing in aluminum, iron and steel projects, and infrastructure 
projects, including Barzan Gas Development, Education City, 
Laffan Condensate Refinery, Qatar Integrated Railways, and 
other transport sector projects. 
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TABLE 1 
QATAR: PRODUCTION OF MINERAL COMMODITEES' 
(Thousand metric tons unless otherwise specified) 
i: F 
Commodity’ 2008 2009 2010 2011 2012 
“4 METALS 
Aluminum -- 10 126 * 450 604 
™ Iron and steel: 
Direct-reduced iron 1,638 2,096 2,157 2,230 2,420 
1§  Semimanufactures: 
ig Billet, cast 1,405 1,448 1,946 2,005 2,105 
‘ Bars, rolled 1,150 1,468 1,650 1,819 1,910 
"Steel, crude 1,146 1,566 1,705 2,000 2,100 
a INDUSTRIAL MINERALS 
4 Calcium carbonate _ -- os -- 75 ° 
(¢ Cement, all types 3,800 4,100 4,000 5,000 ° 5,500 
Gypsum’ 135 135 135 135 145 
Lime 40 ‘ 55 ' 95 ' 100 ° 110 
_, Nitrogen fertilizer: 
N content of ammonia 1,812 1,828 1,883 1,919 2,665 
41 Ncontent of urea 1,378 1,380 1,384 1,480 2,095 
+: Sand, washed 6,500 7,500 7,600 6,000 5,800 
= Stone, limestone* 1,100 2,220 1,674 2,000 ‘ 2,200 
Sulfur 600 658 850 ' 850 ‘ 820 
Sulfuric acid® 10 10 10 10 10 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural 
a Gross million cubic meters 90,887 102,800 136,251 ° 150,016 ‘ 163,025 
s Dry do. 77,000 89,300 131,165 ° 145,271 * 157,050 
__ Helium’ do. 13 20 20 20 20 
:Y Methanol 997 1,042 879 1,022 983 
4 Natural gas liquids thousand 42-gallon barrels 73,000 80,300 80,300 85,000 81,375 
vy Petroleum: 
__ Crude and condensates do. 502,970 490,925 572,685 670,140 ' 717,590 
J Refinery products: 
ih Liquefied petroleum gas do. 47,888 70,482 112,092 118,552 118,552 
; Gasoline do. 17,228 13,930 16,291 15,878 15,500 
: Kerosene and jet fuel do. 9,417 10,900 8,979 8,405 8,405 
f Distillate fuel oil do. 10,877 11,607 10,038 10,000 11,660 
i Residual fuel oil do. 1,424 1,533 1,752 1,350 1,378 
3 Other do. 39,366 17,848 11,534 10,585 7,811 
Total do. 126,200 126,300 160,686 164,770 163,306 
is ; “Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 
‘i 'Table includes data available through November 15, 2013. 
: *In addition to the commodities listed, clays, dolomite, sand and gravel, and shale are produced, but available information is inadequate to make reliable 
.., €Stimates of output. 
i 
55.5 


QATAR—2012 
4 


oy 
v 


TABLE 2 
QATAR: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Aluminum Qatar Aluminium Ltd. (Qatalum) (Qatar Petroleum, 50%, Smelter at Mesaieed 585 
and Norsk Hydro ASA, 50%) 
Cement: 
Portland Qatar National Cement Co. (Government, 43%, and private 4 kilns and 4 mills at Umm Bab 4,400 
Qatari investors, 57%) 
Do. Al-Jabor Cement Industries Co. (Al Jabor Holdings, 75%, and 2 clinker grinding mills at 900 
Holcim Group, 25%) Mesaieed 
White Qatari Saudi Company for Industrial Transformation do. 165 
Calcium carbonate Qatar National Cement Co. (Government, 43%, and private Umm Bab, 82 kilometers 75 
Qatari investors, 57%) west of Doha 
Gypsum Qatari Saudi Company for Gypsum (Qatar Industrial Salwa Industrial Area 135 


Manufacturing Co., 33.375%; Qatar National Cement 
Co., 33.250%; National Gypsum Co., 33.375%) 
Helium million cubic meters Joint venture of Qatar Liquefied Gas Co. Ltd. 1 (Qatargas 1), Ras Laffan 20 
Ras Laffan Liquefied Natural Gas Co. Ltd. (Rasgas), and 
Ras Laffan Liquefied Natural Gas Co. Ltd. (II) (Rasgas II) 
Iron and steel: 


Iron, direct reduced Qatar Steel Co. Q.S.C. (Industries Qatar Q.S.C., 100%) Mesaieed 2,400 
Steel, crude do. Plant at Mesaieed 1,470 
Steel, rolled do. Rolling mill at Mesaieed 1,440 
Lime Qatar National Cement Co. (Government, 43%, and private Kilns at Umm Bab 15,000 
Qatari investors, 57%) 
Do. Qatar Steel Co. Q.S.C. (Industries Qatar Q.S.C., 100%) Mesaieed 200 
Limestone do. Umm Bab 75 
Methanol Qatar Fuel Additives Co. Ltd. Q.S.C. (Qafac) (Industries Mesaieed 913 


Qatar Q.S.C., 50%; OPIC Netherlands Antilles N.V., 20%; 
Lee Chang Yung Chemical Industry Corp., 15%; 
International Octane Ltd., 15%) 


Natural gas: 
Extracted billion cubic meters Qatar Petroleum (Government, 100%) Al Khaleej field 8 
Do. do. do. North field 20 
Do. do. do. North field Alpha 10 
Liquefied Qatar Liquefied Gas Co. Ltd. 1 (Qatargas 1) (Qatar Petroleum, Three trains at Ras Laffan 10,200 
65%; Total S.A., 10%; ExxonMobil Qatar Inc., 10%; 
Mitsui & Co., Ltd., 7.5%; Marubeni Corp., 7.5%) 
7 Do. Qatar Liquefied Gas Co. Ltd. 2 (Qatargas 2) (Qatar Petroleum, Train 4 at Ras Laffan 7,800 
70%, and ExxonMobil Qatar Inc., 30%) 
Do. Qatar Liquefied Gas Co. Ltd. 2 (Qatargas 2) (Qatar Petroleum, Train 5 at Ras Laffan 7,800 
65%; ExxonMobil Qatar Inc., 18.3%; Total S.A., 16.7%) 
7 Do. Qatar Liquefied Gas Co, Ltd. 3 (Qatargas 3) (Qatar Petroleum, Train 6 at Ras Laffan 7,800 
68.5%; ConocoPhillips Co., 30%; Mitsui & Co. Ltd., 1.5%) 
Do. Qatar Petroleum Qatar Gas (4) Co. Ltd. (Qatargas 4) (Qatar Train 7 at Ras Laffan 7,800 
Petroleum, 70%, and Royal Dutch Shell pic, 30%) 
7 Do. 7 Ras Laffan Liquefied Natural Gas Co. Ltd. (Rasgas) (Qatar Trains 1 and 2 at Ras Laffan 6,600 
Petroleum, 63%; ExxonMobil Qatar Inc., 25%; Korea 
Gas Corp., 5%; Itochu Corp., 4%; LNG Japan Corp., 3%) 
Do. Ras Laffan Liquefied Natural Gas Co. Ltd. 2 (Rasgas 2) (Qatar Trains 3, 4, and 5 at Ras Laffan 14,300 
7 Petroleum, 70%, and ExxonMobil Qatar Inc., 30%) 
Do. Ras Laffan Liquefied Natural Gas Co. Ltd. 3 (Rasgas 3) (Qatar Trains 6 and 7 at Ras Laffan 15,600 
Petroleum, 70%, and ExxonMobil Qatar Inc., 30%) 
Nitrogen: 
Ammonia Qatar Fertilizer Co. S.A.Q. (Qafco) (Industries Qatar QAFCO 1, Mesaieed 900 


Q.S.C., 75%, and Yara Netherland BV, 25%) 
Do. do. _ QAFCO 2, Mesaieed 900 


— Do do. QAFCO 3, Mesaieed 1,500 
See footnotes at end of table. 
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Commodity 


Nitrogen—Continued: 
Ammonia—Continued 


Petroleum: 
Crude 


Refined 


Do. 


Sand, washed 


Do. 


Sulfur: 


Elemental 


Do. 
Do. 
Do 


Sulfuric acid 
Do., do. Ditto. 


TABLE 2—Continued 


QATAR: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies 
and major equity owners 


Qatar Fertilizer Co. S.A.Q. (Qafco) (Industries Qatar 
Q.S.C., 75%, and Yara Netherland BV, 25%) 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


42-gallon barrels per day Maersk Oil Qatar A.S., operator’ 


do. 
do. 


do. 


do. 
do. 


do. 
do. 
do. 


do. 
do. 


do. 


Qatar Petroleum (Government, 100%) 
do. 


Occidental Petroleum Corp., operator’ 


do. 

United Petroleum Development Co. Ltd. (Bunduq Oil 
Production Co. Ltd, 97%, and BP p.l.c., 3%) 

Total E&P Qatar Ltd., operator’ 
do. 

Qatar Petroleum Development Co. operator’ (Cosmo Oil Co., 
Nissho Iwai Corp., United Petroleum Development Co.) 

Qatar Petroleum Refinery (Qatar Petroleum, 100%) 

The Laffan Refinery Co. Ltd. (Qatar Petroleum, 51%; 
Cosmo Oil Co., 10%; Exxon Mobil Corp., 10%; Idemitsu 
Kosan Co. Ltd., 10%; Mitsui and Co., 4.5%; Marubeni 
Corp. 4.5%) 

Oryx GTL Ltd. (Qatar Petroleum, 51%, and Sasol Ltd., 49%) 

Qatar National Cement Co. (Government, 43%, and private 
Qatari investors, 57%) 

Qatar Sand Treatment Plant (Qatar Industrial Manufacturing 

Co. (Q.S.C.) 


Ras Laffan Liquefied Natural Gas Co. Ltd. (Rasgas) 
Qatar Petroleum (Government, 100%) 

Qatar Petrochemical Co. (Qapco) 

Qatar Liquefied Gas Co. Ltd. Q.S.C. (Qatargas) 


Qatar Industrial Manufactoring Co. (Q.S.C.) 


‘Operated under a development and production-sharing agreement with Qatar Petroleum. 
"El Bundugq field is located on the border between Qatar and the United Arab Emirates. Royalties are shared by the Governments. 


Annual 

Location of main facilities capacity 
QAFCO 4, Mesaieed 2,000 
QAFCO 5, Mesaieed 2,000 
QAFCO 6, Mesaieed 2,000 
QAFCO 1, Mesaieed 1,000 
QAFCO 2, Mesaieed 1,000 
QAFCO 3, Mesaieed 2,000 
QAFCO 4, Mesaieed 3,200 
QAFCO 5, Mesaieed 3,850 
QAFCO 6, Mesaieed 3,850 
Al Shaheen field, offshore 330,000 
Dukhan field, onshore 256,000 
Bul Hanine field, offshore 37,000 
Idd Al Sharqi, North Dome and 113,000 

South Dome, offshore 
Al Rayyan, offshore 8,600 
El Bunduq’ 7,300 
Al Khaleej, offshore 37,500 
Maydan Mahzam field, offshore 36,000 
Al Karkara and A Structure 6,200 
Umm Said 200,000 
Ras Laffan 146,000 

do. 12,400 
Umm Bab, 82 kilometers 10,000 

west of Doha 
Umm Bab, 82 kilometers 1,000 

west of Doha 

do. 400 
Mesaieed 100 
Umm Said a 100 
Ras Laffan 300 
Mesaieed 11 
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THe MINERAL INDUSTRY OF SAUDI ARABIA 
By Philip M. Mobbs 


The Kingdom of Saudi Arabia was a leading producer of 
liquid hydrocarbons, which included condensate, crude oil, and 
natural gas liquids. The country held about 16% of the world’s 
total proved crude oil reserves, which ranked it first in the world 
(BP p.l.c., 2013, p. 6). 

All mineral deposits are the exclusive property of the state. 
The Supreme Council for Petroleum and Mineral Affairs 
defines and approves national hydrocarbon policies and 
strategies. The Ministry of Petroleum and Mineral Resources 
implements general policy related to minerals, natural gas, and 
oil. The Deputy Ministry for Mineral Resources administers 
activity in the mining sector and promotes the mineral industry. 
Mining is regulated by Royal Decree No. 47 M (the Mining 
Investment Code) of 20 Sha’ban 1425 (October 4, 2004). The 
Saudi-Sudanese Red Sea Commission manages the mineral 
resources that are located on the Red Sea seabed in water depths 
greater than 1,000 meters (m). 


Minerals in the National Economy 


Saudi Arabia’s economy remained strongly linked to 
hydrocarbon production, although a variety of industrial 
minerals and metals also were produced in Saudi Arabia. 

The oil sector accounted for about 50% of the nominal gross 
domestic product in 2012. The volume of crude oil exported 
by Saudi Arabian Oil Co. (Saudi Aramco), which was the 
Government oil company, increased by 4% to 2.52 billion 
barrels in 2012, and exports of refined petroleum products 
increased by about 2% to 126 million barrels. In 2012, the 
value of Saudi Arabia’s total exports increased by about 6% 

to $388 billion.' Mineral products (primarily hydrocarbons) 
accounted for 87% of total Saudi Arabian exports in 2012, and 
chemical products (primarily petrochemicals) accounted for 
5% (table 1; Saudi Arabian Monetary Agency, 2013, tables 7-1, 
7-3, 9-7; Saudi Arabian Oil Co., 2013, p. 53). 

In 2012, 53.2% of Saudi Arabia’s crude oil exports 
was shipped to Asia and about 16.5% was shipped to the 
United States. Asian countries also bought about 50.2% of 
Saudi Arabian exports of refined petroleum products and about 
26.5% of its exports of natural gas liquids (Saudi Arabian 
Oil Co., 2013, p. 58). 


Production 


In 2012, notable increases in production were reported 
for aggregate and low-grade bauxite. Ammonia output was 
estimated to have increased significantly after a full year of 
production from the Ras Al-Khair fertilizer complex, where 
diammonium phosphate fertilizer production began in 2012. 
Copper and zinc output was estimated to have increased 


"Where necessary, values have been converted from Saudi Arabian riyals 
(SAR) to U.S. dollars (US$) at the fixed rate of SAR3.75=US$1.00. 
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significantly with the opening of Al Masane copper-gold-silver- 
zinc mine. Production from the Az Zabirah Mine accounted 

for the significant increase in estimated kaolin output. Notable 
decreases in production were reported for condensate and for 
sulfur. Data on mineral production are in table 1. 


Structure of the Mineral Industry 


Through the Public Investment Fund, the Government 
maintained majority ownership interest in most of the large 
companies that operated in the mineral sector, which included 
Saudi Basic Industries Corp. (SABIC) and Saudi Arabian 
Mining Co. (Ma’aden). The Ministry of Petroleum and Mineral 
Resources supervised its affiliate companies in the petroleum 
sector; these included Aramco Gulf Operation Ltd. and Saudi 
Aramco. Aramco Gulf Operation and Saudi Arabian Chevron 
Inc. (a subsidiary of Chevron Corp. of the United States) worked 
in the Partitioned Neutral Zone between Kuwait and Saudi 
Arabia on behalf of the Ministry. The Ministry also supervised 
the Saudi Geological Survey. 

Domestic and international companies and their joint ventures 
were involved in metal exploration and mining activity. 
Domestic companies dominated operations in the industrial 
mineral sector. Crude oil exploration and production in 
Saudi Arabia was restricted to Saudi Aramco, which also formed 
joint ventures with international firms to explore for natural gas 
and to refine petroleum. 


Commodity Review 
Metals 


Aluminum.—lIn December, the Ma’aden Aluminium Co. 
initiated production from its aluminum smelter, which was 
located at Ras Al-Khair, about 90 kilometers (km) northwest 
of Jubail. The location was formerly known as Ras Az Zawr. 
Ma’aden Aluminium Co. was owned by Ma’aden (74.9% equity 
interest) and Alcoa Inc. of the United States (25.1% interest) 
(Saudi Arabian Mining Co., 2013, p. 69). 

Copper, Gold, Silver, and Zinc.—In 2012, Ma’aden Gold 
and Base Metals Co., which was a subsidiary of Ma’aden, 
produced about 1,634 kilograms (kg) of gold from Al Amar Mine; 
about 1,206 kg of gold from the Mahd Adh-Dahab Mine; about 
1,034 kg of gold from the Bulgah Mine’s carbon-in-leach facility 
that processed the mine’s lower grade ore [that is, ore containing 
less than 1 gram per metric ton (g/t) gold]; about 216 kg of gold 
from the Sukhaybarat plant, which processed the higher-grade 
ore (that is, ore containing more than | g/t gold) from the Bulgah 
Mine; and about 197 kg of gold from the Al Hajar Mine. Gold 
mining ceased at Al Hajar in 2012, and heap-leach operations at 
Al Hajar were expected to end in 2013. A new gold mine at As 
Suq was under construction and was expected to be operational 
in 2013 (Saudi Arabian Mining Co., 2013, p. 38, 43-44, 64-65). 
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Ma’aden Gold and Base Metals was exploring the Central 
Arabian Gold Region (CAGR), which included the Ad Duwayhi, 
Al Humaymah, the Ar Rjum (including the Al Wasimah and the 
Um Al Na’am deposits), the Bir Tawilah, the Mansourah, the 
Masarrah, the Shabah, and the Zalim prospects. A prefeasibility 
study of the undeveloped copper-zinc sulfide deposit at Al Hajar 
also was underway (Saudi Arabian Mining Co., 2013, p. 45). 

The joint-venture company Khnaiguiyah for Mining Company 
LLC (KMC) of Alara Resources Ltd. of Australia (50% equity 
interest) and United Arabian Mining Co. (Manajem) reported 
a new measured and indicated resource estimate for domain 
| and domain 2 of the Khnaiguiyah zinc project of 25.32 
million metric tons (Mt) at an average grade of 4.03% zinc and 
0.17% copper (Alara Resources Ltd., 2013, p. 2). 

The Al Masane copper-gold-silver-zinc mine began 
commercial operations in July, and by yearend, the company 
had shipped about 20,000 metric tons (t) of copper and zinc 
concentrates. The mine, which was located in southwestern 
Saudi Arabia, was owned by Al Masane Al Kobra Mining Co., 
which was a joint venture of local investors (about 53% equity 
interest), Arabian American Development Co. of the United States 
(about 37% interest), and Arab Mining Co. of Jordan (10% 
interest) (Arabian American Development Co., 2013, p. 6). 

Construction of the processing infrastructure of the Jabal 
Sayid copper and gold mine was completed in 2012, but 
commissioning was delayed after Bariq Mining Ltd. of Saudi 
Arabia, which was a subsidiary of Barrick Gold Corp. of 
Canada, was notified that the mine site did not meet Saudi 
Arabian safety and security standards. About 440,000 t of ore 
at an average grade of 2.25% copper had been stockpiled at 
the mine site. In December, the Deputy Ministry for Mineral 
Resources instructed Bariq Mining to cease the commissioning 
of the plant with the stockpiled ore owing to issues concerning 
the mining license and mining investment law related to Barrick 
Gold’s acquisition of Equinox Minerals Ltd. of Canada in 2011 
(Barrick Gold Corp., 2012, p. 4; 2013, p. 38). 

The joint venture of Diamond Fields International Ltd. of 
Canada and Manafa International Trade Co. of Saudi Arabia 
continued to evaluate the Atlantis II Deeps copper-silver-zinc 
project, which is located offshore about 115 km west of Jeddah. 
The joint venture continued discussions with partners to fund a 
feasibility study. 

In 2012, the Gold and Minerals joint venture of Abdul 
Rahman Saad Al-Rashid & Sons LLC of Saudi Arabia 
(60% interest) and Kefi Minerals Plc of the United Kingdom 
(40% interest) was granted the Hikyrin, the Hikyrin South, and 
the Jibal Qutman gold and silver exploration licenses. Gold and 
Minerals completed preliminary exploration of the licenses; the 
company also completed a 50-hole, 4,569-meter (m) diamond 
drill program at Jibal Qutman, for which the joint venture 
expected to complete a prefeasibility study by early 2014. The 
joint venture also completed an 8-hole, 920-m diamond drill 
program at its Selib North project (Kefi Minerals Plc, 2013, p. 5, 
8-9, 14). 

Iron Ore.—In 2011, National Mining Co. of Saudi Arabia 
awarded a preconstruction engineering and design contract for 
the Wadi Sawawin iron ore project to STX Heavy Industries, 
which was a subsidiary of the STX Group of the Republic of 
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Korea. A subsequent dispute indefinitely delayed the start of 
construction of the Wadi Sawawin Mine and an associated 
direct-reduced iron facility (London Mining Plc, 2013, p. 31). 


Industrial Minerals 


Bauxite and Alumina, Kaolin and Magnesite.—Ma’aden 
Industrial Minerals Co. started kaolin production from the 
Az Zabirah Mine, producing 53,000 t in 2012. The output of 
low-grade bauxite from the mine was increased significantly, 
with 760,000 t produced in 2012 compared with 206,000 t in 
2011. Ma’aden Industrial Minerals also processed 70,000 t 
of ore from the magnesite mine at Al Ghazalah and produced 
32,000 t of caustic calcined magnesia at its processing plant in 
the Al Madinah Al-Munawwara industrial city (Saudi Arabian 
Mining Co., 2013, p. 70-71). 

Nitrogen and Phosphate Rock.—Ma’aden Phosphate 
Co. increased production of ammonia to 1.09 Mt in 2012 
from 290,000 t in 2011. In February, Ma’aden’s 3-million- 
metric-ton-per-year (Mt/yr)-capacity diammonium phosphate 
(DAP) fertilizer complex at Ras Al-Khair began commercial 
production. About 1.43 Mt of fertilizer was produced in 2012 
(Saudi Arabian Mining Co., 2013, p. 66-67). 


Mineral Fuels 


Natural Gas and Petroleum.—In 2012, Saudi Aramco 
reported drilling 199 oil exploration and development wells 
and 100 gas exploration and development wells. The company 
announced discoveries of a new oilfield at Aslaf and new gas 
reservoirs at Sha’ur and Umm Ramil. Development of the 
offshore Karan sour (high-sulfur content) gasfield in the Persian 
Gulf was completed in 2012, and full production capacity of 
18.6 billion cubic meters per year was reached. Work continued 
on the development of the Manifa oilfield, which was expected 
to be completed by 2013. Construction of the Wasit Gas plant, 
which would handle output from the Arabiyah and the Hasbah 
gasfields, was expected to be completed by 2014 (Saudi Arabian 
Oil Co., 2012, p. 23; 2013, p. 16, 21-22). 

Crude oil refineries under construction in 2012 included 
the 400,000-barrel-per-day (bbl/d)-capacity heavy crude oil 
refinery for Saudi Aramco Total Refining and Petrochemical 
Co. (SATORP) at Jubail, which began precommissioning in 
late 2012 and was expected to begin initial operations in 2013; 
the 400,000-bbl/d-capacity heavy crude oil refinery of Yanbu 
Aramco Sinopec Refining Company Ltd. (YASREF), which was 
expected to be completed by 2014 for the joint venture of Saudi 
Aramco and China Petrochemical Corp. (Sinopec); and the 
proposed 400,000-bbl/d-capacity heavy crude oil Jazan Refinery 
and Terminal project, which was scheduled to be operational by 
2016. Development of the proposed Rabigh Phase II project, 
which would expand the Rabigh Refining & Petrochemical Co. 
(PetroRabigh) refinery and petrochemical plant, was approved 
in 2012 (Saudi Arabian Oil Co., 2013, p. 32). 

Vela International Marine Ltd., which was Saudi Aramco’s 
wholly owned shipping subsidiary, merged with National 
Shipping Company of Saudi Arabia (Bahri). Bahri also acquired 
the exclusive right to ship all very-large-crude-carrier (VLCC) 
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“crude oil cargoes produced in the Kingdom and sold by Saudi 

4 Aramco under long-term contracts. A VLCC may be defined 

las any crude oil tanker that displaces between 150,000 to 
320,000 deadweight tons (National Shipping Company of Saudi 
Arabia, 2013, p. 8; World Trade Press, undated). 


‘Outlook 

Yh 

With its significant crude oil production capacity and 

®resources, Saudi Arabia remained well placed to meet 

Sintemational demand for petroleum. Ongoing infrastructure 

development, which includes the expansion of the national 

“highway and railroad network and the construction of new 

cities with associated industrial and residential facilities, is 

wlikely to maintain the short-term demand for construction 
minerals and products, such as cement, glass, sand, steel, and 

astone. The Kingdom’s encouragement of private investment in 

iimineral projects is expected to remain attractive to domestic and 

4intemational investors. 

t] 
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Commodity” 
METALS 
Bauxite, low grade, for cement 
Copper content of concentrate metric tons 
Gold content of concentrate and bullion kilograms 
Iron and steel: 
Low-grade iron ore, for cement® 
Direct-reduced iron ; 
Ferroalloys” metric tons 
Steel, crude® 
Lead content of concentrate metric tons 
Silver content of concentrate and bullion kilograms 
Zinc content of concentrate metric tons 
INDUSTRIAL MINERALS 
Barite* do. 
Cement, hydraulic 
Clays: 
Kaolin® metric tons 
Other, for brick and tile 
Feldspar metric tons 


Fertilizer, phosphatic, P,O, content‘ 
Gypsum, crude 
Magnesite 
Nitrogen: 
N content of ammonia 
N content of urea 
Salt 
Sand and stone: 
Aggregate 
Dolomite 
Granite 
Limestone: 
Blocks 
For cement 
Marble* 
Pozzolana and scoria 
Sand and gravel 
Schist 
Silica sand (glass sand) 


Sulfur, byproduct, hydrocarbon processing 


TABLE 1! 


SAUDI ARABIA: PRODUCTION OF MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


metric tons 


metric tons 


metric tons 


MINERAL FUELS AND RELATED MATERIALS 


Gas, natural: 
Gross 
Dry (methane) 
Ethane 
Petroleum: 


million cubic meters 
do. 
do. 


Crude oil 
Natural gas liquids: | 
Propane 
Butane 
Condensate 
Natural gasoline and other 
See footnotes at end of table. 
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million 42-gallon barrels 


thousand 42-gallon barrels 
do. 

million 42-gallon barrels 
thousand 42-gallon barrels 


2008 


150 ° 


1,465 
4,527 


581° 


4,970 


186,000 ° 
4,670 ° 
600 ° 


8,232 
3,663 


30,000 
31,823 


15,000 
5,000 
55,000 
300 
2,300 


2,500 
1,700 
1,600 


248,000 
465 
1,100 


242 
36,100 
85,000 

810 
22,000 

799 

3,163,346 


86,158 
68,000 
10,600 


3,266 


146,048 
94,483 
93 
68,195 


2009 


246 
1,719 
4,857 


600 
5,000 
178,000 
4,700 
347 
8,527 
4,952 


30,000 
36,500 


4,166 
4,700 
55,000 
300 
2,000 


2,400 
1,600 
1,640 


259,000 
669 
1,100 


522 
46,900 
85,000 

802 
19,000 

709 

3,213,678 


88,432 
65,000 
11,500 


2,888 


152,262 
100,679 
83 
74,468 
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2010 


284 
1,603 
4,476 


700 
5,500 
177,000 
5,000 
543 
7,670 
4,897 


30,000 
42,300 


6,200 
5,800 
42,300 
300 
2,100 
24,993 


2,500 
1,700 
1,800 


277,000 
583 


1,100 ° 


704 
45,749 
48,000 

915 
26,000 

573 

820 

3,200,000 


97,000 
72,000 
13,800 


2,887 


168,513 
106,640 
94 
75,924 


—— 


2011° 2012 
206 > 760° 
1,620 6,000 
4,674"? 4347? 
750 760 
5,800 5,700 
: 212,000 ' 196,000 
5,300 5,200 
550 550 
7,900 7,900 
4.934? 15,000 
30,000 32,000° 
48,000 50,000 
: 5,000 58,000 
6,000 6,000 
160,000 "* 168,000 ° 
300 960 
2.939% 2,351 ° 
159,284 3 39,000" 
2,800 3,700 
1,700 2,200 
1.864 *3 1,987” 
2,727,000"? 2,863,500" 
616" 647° 
re 993 r,3 1,043" 
770 °3 a0) 
46,300 *° 48,615. 
24,000 "? 25,000 
1,010 °° 1,061 
25,000 ' 26,670 
Ba m5 
1,303 °° 368 
4,579,000 "* 4,092,000: 
102,000 111,000 
76,000 82,000 
14,500 15,600 
3,310 ° 3,479 
H 
175,800 ° 188,600 
113,900 * 122,600 
93 3 82 
78,480? 88870 


Nl 


TABLE 1!—Continued 


SAUDI ARABIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


_ Commodity” 2008 2009 2010 2011° 2012° 
MINERAL FUELS AND RELATED MATERIALS—Continued 
'  Petroleum—Continued: 
| Refinery products: 
: Liquefied petroleum gases thousand 42-gallon barrels 11,300 13,677 12,846 * 12,000 11,300 
Gasoline and naphtha do. 200,610 180,076 167,807 4 196,000 ° 200,000 
Jet fuel and kerosene do. 69,680 56,674 45,957 4 58,000 ° 60,000 
Distillate fuel oil do. 247,440 210,778 196,453 * 222,000 225,000 
Residual fuel oil do. 174,380 158,944 122,705 * 144,000 ° 160,000 
Unspecified? do. 17,960 17,034 18,212 4 18,700 17,700 
Total do. 721,370 637,183 563,980 651,000 * 674,000 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 
' "Table includes data available through November 15, 2013. 
in addition to commodities listed, aluminum, carbon black, lime, methanol, and phosphate rock were produced, but available information is 
' inadequate to make reliable estimates of output. 
| ’Reported figure. 
‘Does not include refined output of Rabigh Refining & Petrochemical Co. 
‘Includes asphalt. 
TABLE 2 
SAUDI ARABIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 
(Thousand metric tons unless otherwise specified) 
Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Aluminum Ma'aden Aluminium Co. [Saudi Arabian Mining Co. Ras Al-Khair, about 90 kilometers 740. 
Mining Co. (Ma'aden), 74.9%, and Alcoa Inc, 25.1%] northwest of Jubail 
Bauxite, low-grade Ma'aden Industrial Minerals Co. [Saudi Arabian Central zone, Az Zabirah area 800. 
for cement Mining Co. (Ma'aden)] 
Cement: 
Gray portland Al Jouf Cement Co. South of Turaif 1,700. 
| Do. Arabian Cement Co. Ltd. Rabigh 4,800. 
Do. Eastern Province Cement Co. Al Khursaniyah 3,400. 
Do. Najran Cement Co. About 160 kilometers northwest of Najran 3,000. 
Do. Northern Region Cement Co. About 190 kilometers west-northwest of Arar 1,700. 
Do. Qassim Cement Co. Jal al Watah, 18 kilometers north of Buraydah 4,000. 
Do. Riyadh Cement Co. About 30 kilometers southwest of Riyadh 3,800. 
Do. Saudi Cement Co. Al Hofuf, about 120 kilometers southwest of 8,600. 
Dammam 
Do. Southern Province Cement Co. (Government, 52%) Suq Al Ahad, 10 kilometers northeast of Jizan 2,600. 
Do. do. Bishah, 550 kilometers southeast of Jiddah 2,000. 
Do. do. Tihama 1,800. 
Do. Tabuk Cement Co. Tabuk 1,300. 
Do. Yamama Cement Co. Ltd. Riyadh 6,300. 
Do. Yanbu Cement Co. Yanbu 4,000 
White Al-Gharbiah Cement Factory Jeddah 250. 
Do. Saudi White Cement Co. About 30 kilometers southwest of Riyadh 200. 
Copper, Cu content Ma’aden Gold and Base Metals Co. [Saudi Arabian Al Amar Mine, Ar Riyadh Province, and Mahd 1. 
of ore Mining Co. (Ma'aden)] Adh-Dahab Mine, Al Madinah Province 
Do. Al Masane Al Kobra Mining Co. (local investors, Al Masane Mine 9. 
about 53%; Arabian American Development Co., 
about 37%; Arab Mining Co., 10%) 
Gold kilograms Ma'aden Gold and Base Metals Co. [Saudi Arabian Al Amar Mine, Ar Riyadh Province; Al-Hajar 8,000. 
Mining Co. (Ma‘aden)] Mine, Asir Province; Bulgah Mine, Al Madinah 
Province; Mahd Adh-Dahab Mine, Al Madinah 
Province; and Sukhaybarat plant, Al Madinah 
Province 
See footnotes at end of table. 
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Commodity 
Kaolin 


Magnesium: 
Magnesite ore 
Magnesia, caustic 


calcined 
Nitrogen, N content 
of ammonia 
Petroleum: 
Crude million 
barrels 


Refined products do. 


Do. do. 

Do. do. 
__Do. do. 

Do. do. 

Do. do. 

Do. do. 
Phosphate rock 


Steel, crude 
Do. 


Titanium dioxide 


Zinc, Zn content of ore 


TABLE 2—Continued 
SAUDI ARABIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Do. 


Major operating companies Annual 
and major equity owners Location of main facilities capacity 
Ma'‘aden Industrial Minerals Co. [Saudi Arabian Mining Co. _—‘ Central zone, Az Zabirah 55,000. 
(Ma'aden)] 
do. Mine at Al Ghazalah NA. 
do. Processing plant, Al-Madinah Al-Munawwara 39. 
industrial city, southwest of Medina 
Ma'aden Phosphate Co. [Saudi Arabian Mining Co. Ras Al-Khair, about 90 kilometers 900. 
(Ma'aden)] northwest of Jubail 
Saudi Arabian Oil Co. (Saudi Aramco) (Government, 100%) Eastern Province, Najd Region, and offshore; 4,500. 
includes the Ghawar, the Hawtah, the Khurais, 
the Safaniya, and the Shaybah fields 
Jeddah Oil Refinery Co. [Saudi Arabian Oil Co. (Saudi Jeddah 38. 
Aramco), 100%] 
Rabigh Refining & Petrochemical Co. (PetroRabigh) [Saudi §_Rabigh 140. 
Arabian Oil Co. (Saudi Aramco), 50%, and Sumitomo 
Chemical Co., 50%] 
Riyadh Oil Refinery Co. [Saudi Arabian Oil Co. (Saudi Riyadh 50. 
Aramco), 100%] 
Saudi Arabian Oil Co. (Saudi Aramco) (Government, 100%) Ras Tanura 193. 
do. ue esl ee Yanbu 82. 
Saudi Aramco Mobil Refinery Co. Ltd. [Saudi Arabian do. 140. 
Oil Co. (Saudi Aramco), 50%, and Mobil Yanbu Refining 
Company Inc., 50%] 
Saudi Aramco Shell Refining Co. [Saudi Arabian Oil Co., Al Jubayl 110. 
(Saudi Aramco), 50%, and Shell Saudi Arabia Refining 
Ltd., 50%] 
Ma'aden Phosphate Co. [Saudi Arabian Mining Co. (Ma'‘aden), Al Jalamid 11,600 ore, 
70%, and Saudi Basic Industries Corp. (SABIC), 30%] 5,000 
concentrate. 
National Steel Co. Ltd. (Al Tuwairqi Group, 100%) Dammam ae 800. 
Saudi Iron and Steel Co. (Hadeed) [Saudi Basic Industries Al Jubayl 5,200. 
Corp. (SABIC), 100%] —— 
The National Titanium Dioxide Co. Ltd. (Cristal) (Gulf Yanbu 100. 
Investment Corp. of Kuwait; National Industrialization 
Co. of Saudi Arabia; Shairco Trading Industry and 
Contracting of Saudi Arabia) ik wel oe 
Ma'aden Gold and Base Metals Co. [Saudi Arabian Mining Al Amar Mine, Ar Riyadh Province, and Mahd i can 
__Co. (Ma'aden)] Adh-Dahab Mine, Al Madinah Province _ 
Al Masane Al Kobra Mining Co. (local investors, Al Masane Mine Ss. 


about 53%; Arabian American Development Co., 
about 37%; Arab Mining Co., 10%) 


Do., do. Ditto. NA Not available. 
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THE MINERAL INDUSTRY OF SYRIA 
By Mowafa Taib 


+t Syria was nota significant world supplier of minerals 
__in 2012 owing to the armed conflict, which began as civil 
demonstrations in March 2011 but escalated to an all-out 
—\war between the Government and rebel forces that continued 
" throughout 2012. The military actions resulted in wide-range 
—destruction to commercial, industrial, and residential structures 
in many parts of the country and forced millions of people to 
~ flee their homes to settle in safe areas within the country and in 
, the neighboring countries of Iraq, Jordan, Lebanon, and Turkey. 
n Despite the military operations in the country, production of 
__fuel and industrial minerals continued in 2012, especially crude 
‘oil, natural gas, and phosphate rock, albeit at much lower levels 
—than in previous years. Syria’s mineral industry was restricted 
to fuel and industrial minerals only; no large-scale mining for 
metals had been attempted in the country in modern times. The 
—ilist of mineral commodities that were produced in Syria in 2012 
included cement, crude oil, fertilizer, gypsum, iron and steel, 
~_imarble, natural crude asphalt, natural gas, salt, silica sand, and 
_!volcanic tuff (table 1). 
' Three kinds of economic sanctions imposed against Syria 
by the United States in previous years continued throughout 
—2012. The most comprehensive sanction was called the Syria 
Accountability Act of 2004; it prohibits the export of most 
goods containing more than 10% U.S.-manufactured component 
~ parts to Syria. Another sanction, resulting from the USA Patriot 
‘Act, was levied specifically against the Commercial Bank of 
_'Syria in 2006. The third kind of sanctions are contained in 
_!Executive Orders 13315, 13224, 13382, 13338, 13399, 13441, 
° 13460, and 13572 from the President of the United States, which 
—, specifically deny certain Syrian citizens and entities access 
to the U.S. financial system because of their participation in 
proliferation of weapons of mass destruction; their association 
with A] Qaida or the Taliban; and (or) their association with 
.: destabilizing activities in Iraq and Lebanon (Obama, 2011; 
_- U.S. Department of State, 2012). 
‘As a result of the sanctions by the United States, U.S. exports 
to Syria decreased in value to about $20 million in 2012 from 
— $230 million in 2011 and $503 million in 2010. Similarly, the 
value of U.S. imports from Syria decreased to about $20 million 
in 2012 from $393 million in 2011 and $429 million in 2010 
(U.S. Census Bureau, 2013). 

The Council of the European Union (EU Council) extended 
its sanctions against Syria until June 2014; these sanctions 
included an oil embargo and other trade bans as well as 
restrictions on investments, financial activity, and the transport 
sector. Additional actions by the EU Council included freezing 
the assets of a number of entities and individuals associated with 
the violent repression in Syria, including the Central Bank of 
Syria (Council of the European Union, 2012). 


Production 


Data on mineral production are in table 1. Production of most 
mineral commodities decreased considerably in 2012 compared 
with that of 2011 owing to the armed conflict, which made it 
difficult to operate such production facilities as cement plants, 
iron and steel plants, oil wells, petroleum refineries, and mines 
throughout the country. 


Structure of the Mineral Industry 


The Government was the major shareholder in the 
hydrocarbon sector through its ownership of Syrian Gas Co. 
(SGC) and Syrian Petroleum Co. (SPC) under the umbrella of 
General Petroleum Corp. (GPC) of the Ministry of Petroleum 
and Mineral Resources (MOPMR). SGC and SPC held a 50% 
share in all crude oil and gas projects in Syria. SGC was the 
state-owned natural gas company; it managed the exploitation, 
marketing, processing, and transportation of natural gas in Syria, 
whereas SPC was in charge of crude oil exploration, production, 
and transportation. SPC cooperated with several international oil 
companies, such as Chinese National Petroleum Co. (CNPC), 
Gulfsands Petroleum of the United Kingdom, Oil and Natural 
Gas Resources Corp. of India, Royal Dutch Shell plc. of the 
United Kingdom, and Total S.A. of France through subsidiary 
companies. These subsidiaries included Al Furat Petroleum 
Co., Deir Ez-Zour Petroleum Co., Dijla Petroleum Co., 

Hayan Petroleum Co., Oudeh Petroleum Co., and Syrian-Sino 
Alkawkab Co. (Foundation for the Defense of Democracies, 
2011; General Petroleum Corp., 2012; U.S. Energy Information 
Administration, 2013). 

Law No. 26 of 2009 grants the state ownership of all surface 
and subsurface mineral resources within the country’s borders 
and territorial waters. Law No. 91 of January 24, 2010, 
designates the General Establishment of Geology and Mineral 
Resources (GEGMR) as the Government agency in charge of 
all mining and quarrying activities in the country. Under law 
No. 91, the General Company for Marble and Asphalt as well as 
the Directorates of Salt Mines and Silica Sands at the General 
Company for Phosphate and Mines (GECOPHAM) were 
dissolved and their functions were assigned to the GEGMR. 
Except for phosphate rock production, which is carried out by 
the GECOPHAM, the GEGMR carries out all mining activities 
in Syria directly or through private contractors. In 2011 (the 
latest year for which comprehensive data were available), the 
GEGMR issued 768 permits for building and construction 
materials and employed more than 2,000 people (General 
Establishment of Geology and Mineral Resources 2011, 2012, 
2013). 

The Ministry of Industry is responsible for the cement and 
steel industries through several state-owned enterprises that 
include the General Organization for Cement and Building 
Materials (GOCBM), the General Fertilizers Co., and the 


General Company for Iron and Steel Products (Hadeed Hama). 
In 2010, privately operated local companies began quarrying 

for several industrial mineral commodities, which are used as 
building materials, such as basalt, celestial sand, clays, dolomite, 
iron oxides, limestone (for cement), marble, sandstone, silica 
sand, and volcanic tuff. Privately operated cement and iron and 
steel plants were established based on Investment Law No. 10 
of 1991. The law and its amendment are intended to enhance the 
flow of foreign direct investment into the country and to allow 
for the private sector to take a bigger stake in the economic 
development of the country, which had been dominated by 
state-owned enterprises. The implementation of that law can 

be subject to political influence and lobbying efforts, however. 
Some of the companies that were established under Investment 
Law No. 10 are Al-Badia Cement Co. J.S.C. Al Wahib Group, 
Arabian Steel Co (ASCO), Hmisho Steel S.A., International 
Company for Steel Rolling, Joudco Steel Ltd., Lafarge Cement 
Syria S.A., Royal Steel Co., and Syria Steel and Iron Co. 
(SALB) (table 2; U.S. Department of State, 2011; Lafarge 
Cement Syria S.A., 2012). 


Commodity Review 


Metals 


Iron and Steel.—According to World Steel Association’s 
latest statistics, crude steel production in Syria decreased 
to 10,000 metric tons (t) in 2012 from 70,000 t in 2011 and 
hot-rolled steel decreased to 130,000 t from 890,000 t in 
2011. The country’s imports of semifinished and finished steel 
products, which exceeded 2 million metric tons per year (Mt/yr) 
in the period between 2005 and 2011, decreased to 635,000 t 
in 2012. Similarly, imports of ingots and semis decreased to 
266,000 t from 901,000 t in 2011, flat and long steel products, 
to 210,000 t and 128,000 t, respectively, in 2012 from 616,000 t 
and 371,000 t, respectively, in 2011. Apparent steel use per 
capita dropped to 30 kilograms (kg) in 2012 from 95 kg in 2011. 
The decrease in tron and steel output and trade was attributed 
to a sharp decrease in construction sector activity and to the 
disruption of trade with neighboring countries because of the 
military operations in many parts of the country (World Steel 
Association, 2013, p. 2, 34, 55, 60, 65, 70, 78, 87). 


Industrial Minerals 


Cement.—The country’s newest cement plant, Al Badia 
cement at Abu As Shamat, which was owned and operated by 
Al Badia Cement J.S.C., produced 907,000 t of clicker and 
916,000 t of cement in 2012 compared with 900,000 t of cement 
in 2011. The plant commenced production in February 2011 
and had the capacity to produce 1.6 Mt/yr of cement (Al Badia 
Cement J.S.C., 2012, p. 12; 2013, p. 13). 

The GOCBM, which owned and operated nine state-owned 
cement plants throughout the country, reported a decrease in 
cement production of 62%, on average, at its plants in 2012. 
The company’s output decreased to 1,051,000 t in 2012 from 
2,752,000 t in 2011. The company attributed the sharp decrease 
in output to the Western sanctions that caused a shortage in 
foreign currency needed to buy production components, such 
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as Clinker, from abroad. The company’s report mentioned other 
possible reasons for the decrease in production, however, such 
as the disruption of the electricity supply to some plants as well 
as destruction of buildings and looting of equipment from other 
plants (Aligqtisadi Souria, 2013). 

Phosphate Rock.—According to GECOPHAM, phosphate 
rock production in Syria decreased by about 57% to 1.53 million 
metric tons (Mt) in 2012 from 3.54 Mt in 2011. Subsequently, 
phosphate rock exports decreased by 54% to 1.31 Mt from 
2.85 Mt in 2011. Local sales of phosphate rock increased by 
588% to 172,000 t from about 25,000 t in 2011. The Syrian 
phosphate rock industry faced severe conditions in the region, 
which included disruption in production and transportation 
because of the ongoing war within the country. Syria, which 
held 1.8 billion metric tons of phosphate rock reserves and 
ranked its phosphate rock industry as the sixth largest national 
industry based on the export value, had to prepare for sanctions 
on phosphate rock exports. In 2012, the European Union (EU), 
which received about 40% of Syria’s phosphate rock exports, 
considered banning trade in Syrian phosphate rock exports, but 
it did not proceed with this option (General Establishment of 
Geology and Mineral Resources, 2012, 2013). 


Mineral Fuels 


Natural Gas and Petroleum.—Crude oil production 
decreased by 50% to 164,000 barrels per day (bbI/d) in 2012 
from 327,000 bbl/d in 2011, which was a 14% decrease from the 
380,000 bbl/d average production reported in 2010. The volume 
of crude oil production was less than one-half of the pre-war 
production level. Dry natural gas production decreased by 13% 
to 7.6 billion cubic meters in 2012 from 8.7 billion cubic meters 
in 2011. The decrease in crude oil and natural gas production 
was attributed to the suspension of activity by international 
oil companies, such as the CNPC, Gulfsands, Shell, and Total, 
because of sanctions and the Government losing control of most 
of the oilfields in northeastern Syria. In 2012, the Government 
estimated that the Syrian petroleum sector lost about $4 billion 
because of the sanctions imposed on the trade of petroleum 
products (Ministry of Petroleum and Mineral Resources, 2012; 
BP p.l.c., 2013, p. 8, 22; Petroleum Economist, 2013). 

Syria’s proved oil reserves were estimated to be 2.5 billion 
barrels by yearend 2012. The U.S. Geological Survey estimated 
that the Levant Basin province, where the largest oilfield 
discoveries—the Tamar and the Leviathan fields—were found 
to contain about 3.5 trillion cubic meters of recoverable gas and 
about 1.7 billion barrels of technically recoverable oil. Syria 
trailed other countries in the region in developing its offshore oil 
and gas resources. The country’s first offshore licensing round 
in 2007 received only one bid. Syrian officials expected that the 
offshore discoveries made in the Mediterranean Sea along the 
coasts of Cyprus, Egypt, the Gaza Strip, Lebanon, and Israel, 
however, would make Syrian offshore blocks more attractive. 
On March 24, 2011, the MOPMR opened a second international 
offshore licensing round. The round was originally scheduled for 
closure by October 2011, but was then rescheduled twice. As 
of yearend 2012, no new date for completion of the bid round 
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"was announced (U.S. Geological Survey, 2010; U.S. Energy 

“Information Administration, 2013). 

® State-owned Syrian Company for Oil Transportation (SCOT) 

“was in charge of Syria’s crude oil pipelines. The main internal 
pipelines included an export pipeline from SPC’s northeastern 

tt oilfields to the Tartous Terminal with a connection to the 

'Homs refinery; a refined products pipeline connected the 

'iHoms refinery to Damascus, Aleppo, and Latakia; an offshoot 

Liline from the Thayyem and other fields to the T-2 pumping 

istation on the old Iraq Petroleum Co. pipeline; and another 

offshoot line from the Al Ashara and El-Ward fields to the 

MT—2 pumping station. In December 2011, the Homs refinery 

"I pipeline was sabotaged by rebels trying to disrupt the country’s 

‘Ssupply of crude oil. Other pipelines were also damaged by 

ithe war, including the Rumailan oilfield pipeline, which was 

izhit several times during 2012, and the Jbaisa gas pipeline 

#i(Petroleum Economist, 2013, p. 50-51; U.S. Energy Information 

ai Administration, 2013). 

ti In the summer of 2011, Iran, Iraq, and Syria signed a 

¢memorandum of understanding on laying a 5,000-kilometer 

sspipeline, to be named the Islamic Gas Pipeline. The proposed 

pipeline would transport gas resources from Iran’s South Pars 

field and would extend through Iraq, Syria, and Lebanon and to 

Europe under the Mediterranean Sea. Iran had suggested that 

the Islamic Gas Pipeline could serve as an alternative to the 

;s EU-backed Nabucco pipeline, which was set to supply Europe 

4: with gas resources by way of Turkey and Austria. The estimated 

iscost of the Islamic Gas Pipeline project was $10 billion, and 

"It was expected to be in operation by 2016 (U.S. Energy 

i Information Administration, 2013). 

ys The war and sanctions had an adverse effect on Syrian 

hydrocarbon sector activity, including development, exploration, 

x €Xport, production, transportation, and distribution. As the 

g War continued in the country, Syria’s prospect of becoming a 

" significant energy transit country to Iraq, the Mediterranean 

.4 area, and Europe was severely diminished. Additionally, the 

r country’s ability to develop its share of crude oil and natural gas 

x Tesources, which are located offshore in the Mediterranean Sea, 

., was also weakened (U.S. Energy Information Administration, 


if 
.; 2013). 


_s, °° 


* Outlook 
he 


*« Most of the international investors who pulled out of Syria 

3 following the deterioration of the safety and security situation 
‘ throughout the country as well as the sanctions imposed on 

‘6 Government agencies, private companies, and individuals, 

;) continued to stay out of the country in 2012 and are expected 

: to remain so until the military and political conflicts are 

s resolved. Syria’s economy is expected to shrink by 15% of the 
¢ gross domestic product in 2013 as the civil war that had been 

«) Ongoing for 3 years continues to severely damage the country’s 
s infrastructure and displace more people. With crude oil 

,¢ production expected to decrease further to 20,000 bbl/d in 2013 
,$ from more than 380,000 bbi/d in 2010 (which is 5% of previous 
3 levels of production) and phosphate rock output to be reduced 
1 by one-half of what it was in 2011, the outlook for the mineral 


a 


SYRIA—2012 


s 


industry 1s likely to remain negative in the near future (Butter, 
2013, p. 32; Petroleum Economist, 2013, p. 50). 
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TABLE 1 
SYRIA: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


Commodity 
METALS 


Steel:° 
Crude 


Manufactured? 
INDUSTRIAL MINERALS 
Asphalt 
Cement, hydraulic 
Gypsum 
Nitrogen: 
N content of ammonia 
N content of urea 
Phosphate: 
Phosphate rock, mine output: 
Gross weight 
P,O, content (30%) 
P.O, equivalent: 
Phosphatic fertilizers 
Phosphoric acid* 
Salt 
Sand and gravel 
Stone: 
Dolomite, refractory grade" 


Gravel and crushed rock* 
Marble materials 


Marble blocks thousand square meters 
Volcanic tuff 
Sulfur: 
Byproduct of petroleum and natural gas 
Sulfuric acid: 
Gross weight 
S content 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross° million cubic meters 
Dry do. 
Natural gas plant liquids® thousand 42-gallon barrels 
Petroleum: 
Crude do. 
Refinery products: 
Liquefied petroleum gas‘ do. 
Gasoline do. 
Naphtha do. 
Kerosene and jet fuel do. 
Distillate fuel oil do. 
Residual fuel oil do. 
Asphalt" do. 
____ Other® do. 
Total do. 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. 


'Table includes data available through December 31, 2013. 
Reported figure. 
>*Mostly from imported crude and semimanufactured steel. 


2008 


70 
510 


120 
5,646 
573 


165 
110 


2,629 
789 


164 
100 
89 
1,621 


50,000 ° 
340 ° 
299 
283 
901 


26 


360 
117 


7,574 ? 
5,300 
3,650 


145,270 


1,700 ‘ 
11,339 
6,409 
1,781 
27,863 
29,142 
3,390 ” 
3,500 
85,100" 


2009 


70 
760 


132 
5,176 
403 


180 
119 


2,128 
740 


150 
100 
78 
1,382 


o 


50,000 
416° 
270 
301 
958 


25 


360 
117 


7,948 ? 
5,600 
3,650 


146,365 


1,700 ' 
11,589 
4,072 
1,580 
29,689 
27,415 
2,898 ” 
3,500 
82,400 ' 


‘Converted to thousand metric tons from thousand cubic meters by multiplying by a factor of 2.7. 
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2010 


70? 
700 


157 
6,000 
540 


169 
116 


3,167 
950 


176 
61 

81 
1,445 


53,260 
394 
300 
218 
910 
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1,715? 
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1,062 * 
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809 ' 


26 © 


83 ° 
27° 


9,000 
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1,700 
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3,200 ° 
30,000 ° 
33,000 ° 
3,000 
1,000 
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2012 


10 
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13 
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50° 
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1,534 ? 
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85 
50 
34 
1,103 


21,222 
300 ° 

80 

123 
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26 


40 
13 


9,000 
7,600 
1,800 


59,860 


1,000 
10,000 “ 
5,000 © 
3,200 * 
20,000 ° 
20,000 ° 
2,000 
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TABLE 2 
SYRIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


A Annual 
a Commodity Major operating companies and major equity owners Location of main facilities capacity - 
Asphalt General Establishment of Geology and Mineral Resources Al Bishri, Dayr az Zawr, and 100 
7 (GEGMR) (Government, 100%) Kafriyah, Lattakia 
y' Cement Adra Cement and Building Materials Co. ' Adra 1,500 
Do. Al-Badia Cement Co. J.S.C. (Al Muhaidib Holding Co., 29.5%; Abu As-Shamat 1,600 
i Syrinvest Holding B.V., 26%; public stockholders, 15%; Menaf 
"i S.A.S., 12%; Ziad Al Zaim, 7.5%; Al Fozan Holding Co., 5%) 
Do. Al-Hasakeh Cement L.L.C. (Guris Holdings, 100%) Clinker mill at Al-Hasakeh 700 
Do. Al-Shahaba Cement and Building Materials Co.' Sheikh Said, Aleppo 740 
si: _ Do. do. Maslamieh, Aleppo 220 
Do. Arabian Cement Co.! do. 876 
Do. Guris Raqqa Cement Co. (Guris Holdings, 100%) Clinker mill at Raqqa 1,500 
Do. Lafarge Cement Syria (Lafarge S.A., 98.67%, and Mas Ayn Al-Arab, Aleppo 2,600 
: Economic Group S.A., 1.33%) 
: Do. Military Housing Cement Group (Government, 100%) Musselemieh 336 
"Do. Rastan Cement and Building Materials Co.' Rastan 130 
, Do. The Syrian Company for Cement and Building Materials’ Hama cement plant | 1,330 
|, Do. do. Hama cement plant 2 328 
Do. do. Hama cement plant 3 1,200 
Do. Tartous Cement and Building Materials Co.' Tartus 1,825 
} Gypsum General Establishment of Geology and Mineral Resources Ar Reqqah, Jayrud, and Lattakia 573 
fe (GEGMR) (Government, 100%) 
' ~ Marble General Establishment of Geology and Mineral Resources Zobar, Lattakia, and Sabboura 600 
(GEGMR) (Government, 100%) 
"Natural gas million Al Furat Petroleum Co. [Syrian Petroleum Co, 50%, and Processing plant at Omar field 2,400 
cubic meters a consortium of Syria Shell Petroleum Development B.V., 
Himalaya Energy Services BV, and China National Petroleum 
Corp. (CNPC), 50%] 
Do. do. _Ebla Petroleum Co. [Suncor Energy Inc., 50%, and General Ash Shaer and Cherrife 2,500 
Petroleum Corp. (GPC), 50%] 
| __Do. do. Syrian Gas Co. (Government, 100%) Arak 13,770 
| Do. do. do. Dubayat 14,872 
Do. do. do. Processing plant at Deir ez-Zor 4,750 
Do. do. do. Processing plant at Palmyra 2,200 
Do. do. do. Processing plant at Jebissa 1,060 
Do. do. do. Processing plant at Suwaidiyah 240 
Do do. do. Abu Rabah, Al-Fayed North, 1,825 
Qumaum, Bilas, Al-Rasm, and 
Abu Al Dhuhr 
~ Nitrogen: 
Ammonia” General Fertilizers Co. (Government, 100%) Homs 300 
Urea do. do. 330 
Fertilizers do. do. 200 
Petroleum: 
Crude thousand Al Bou Kamal Petroleum Co. [General Petroleum Corp. (GPC), Al Kishima oilfield 365 
42-gallon 50%, and Tatneft Oil Co., 50%] 
barrels 
Do. do. Al-Furat Petroleum Co. [General Petroleum Corp. (GPC), 50%; Al Izba, Al Ward, Galban, 43,800 
Z Syria Shell Petroleum Development B.V., 31.25%; Himalaya Jarnof/Saban, Maleh/Azraq, 
ps Energy Syria BV, 18.75%] Omar/Omar North, Sijan, 
Tanak, and Thayyam fields 
Do. do. Deir Ezzor Petroleum Co. [General Petroleum Corp. al-Mazraa, Attala North Jafra, 10,950 
(GPC), 50%, and Total S.A., 50%] Qahar, Tabiyeh fields 
Do. do. Dijla Petroleum Co. [General Petroleum Corp. (GPC), 50%, and Khurbet East field 18,250 
Gulfsands Petroleum, p.I.c., 50%] 
See footnotes at end of table. 
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TABLE 2—Continued 
SYRIA: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Petroleam—Continued 
Crude— thousand Oudeh Petroleum Co. [General Petroleum Corp. (GPC), 50%, Khurbet East field 7,300 
Continued 42-gallon and China Petroleum and Chemical Corp. (Sinopec), 50%] 
barrels 
Do. do. Syria-Sino Al Kawkab Oil Co. [General Petroleum Corp. (GPC), Oudeh field 3,650 
50%, and China Petroleum and Chemical Corp. (Sinopec), 50%] 
Do. do. Syrian Petroleum Co. (Government, 100%) Jebissa, Karatchok, Rumailan, 73,000 
and Suwaydiyah fields 

Refined do. Banias Refinery Co. (Government, 100%) Banias 48,545 

Do. do. Homs Refinery Co. (Government, 100%) Homs 39,055 
Phosphate rock General Company for Phosphate and Mines (GECOPHAM) Alshargiya (A and B Mines) 2,575 
(Government, 100%) : 

Do. do. Khunayfis_ 1,000 
Phosphatic fertilizers General Fertilizers Co. (Government, 100%) Homs 450 
Phosphoric acid do. do. 100 
Salt General Establishment of Geology and Mineral Resources Dayr az Zawr 72 

(GEGMR) (Government, 100%) ee 
Steel: 
Billet General Company for Iron and Stee! Products (Hadeed Hama) Hama 70 
(Government, 100%) 
Rolled Al Wahib Group Tartus 100 
Do. Arabian Steel Co. (ASCO) Jableh ee 300 
Do. General Company for Iron and Steel Products (Hadeed Hama) Hama 78 
(Government, 100%) . —— 
Do. Hmisho Steel S.A. Latakia ; 500 
Do. International Company for Steel Rolling Hessya ea 300 
Do. Joudco Steel! Ltd. ; do. 2lere, seme | 150 
Do. Middle East Steel Industries Yabroud 140 
Do. _ —OrientCo. = = Aleppo 300 
Do. Syria Steel and Iron Co. (SALB) Adra 250 
Sulfur metrictons HomsRefineryCo. __ pace omg: - —._ Ss "~4—__= : 40,000 

Do. do. do. — _____ Processing plant at Suwaidiyah 7,410 

Do. do. Syrian Petroleum Co. (Government, 100%) Processing plant at Jebissa 7,300 
Sulfuric acid General Fertilizers Co. (Government, 100% Homs _— 406 
Volcanic tuff General Establishment of Geology and Mineral Resources Quarries at Daraa, Assowaida, 1,000 

(GEGMR) (Government, 100%) Al Hasakah, and Arraqah | 
Do., do. Ditto. —§. ieee —— 


‘Subsidiary of the General Organization of Cement and Building Materials (GOCBM), which is 100% Government owned. 


? Expressed in nitrogen equivalent. 
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THE MINERAL INDUSTRY OF TURKEY 
By Philip M. Mobbs 


en, 


pe 
= Turkey has a diverse mineral industry that included the 


ywoduction of more than 60 mineral commodities. Turkey was 

i significant producer of barite, bentonite, boron minerals, 
__thromite, feldspar, magnesite, perlite, and pumice. The 

sountry also was a significant source of value-added processed 
__nineral commodities, such as cement and steel. The volume of 
“ ydrocarbons produced in Turkey was small, but the country 
é yas a significant transit corridor for crude oil and natural gas 
—hipments (table 1; Bolen, 2013; Crangle, 2013a, b; Kramer, 
—013; Miller, 2013; Papp, 2014; Tanner, 2013; van Oss, 2013; 
Virta, 2013; World Steel Association, 2013). 


——" 


—Minerals in the National Economy 


— In2012, Turkey’s gross domestic product (GDP) at current 
ices was about $786.9 billion! (about 1,416 billion Turkish 

——~ira) and the mining and quarrying sector accounted for about 
|.4% of the nominal GDP (Tiirkiye Istatistik Kurumu, undated). 


is 


—sovernment Policies and Programs 


— Article 168 of the Constitution (1982) and the Mining Law 
if June 15, 1985 (Maden Kanunu, law No. 3213), as amended 

yy law No. 5177 of 2004 and law No. 5995 of 2010, establish 

~ hat natural resources, such as minerals, belong to the state. 
~The Law on Boron Minerals, Trona and Asphaltite Mines and 

~xploitation of Nuclear Energy Raw Materials No. 3971 of 
_‘ebruary 19, 1994; the Mining Activities Permitting Regulation 

“of 2005; the Regulation Concerning the Implementation of the 
_Mining Law of 2005; and the Mining Law Implementation 

st Regulation of November 6, 2010, also regulate mining 

i_activity in Turkey. The Government issues licenses to Turkish 

— hdividuals or legal entities to explore for minerals or operate 

* nines for a specific period of time. The Foreign Direct 

Investment Law of June 2003 (law No. 4875) authorizes foreign 
fvestors to establish companies in Turkey that can hold mining 
ights under the Mining Law. 

The Maden Isleri Genel Miidiirliigii (MIGEM) [General 
Directorate of Mining Affairs] of the T.C. Enerji ve Tabii 
Kaynaklar Bakanligi (ETKB) [Ministry of Energy and Natural 
Resources] regulates the mineral industry. The T.C. Cevre 
ve Orman Bakanligi [Ministry of Environment and Forestry] 
enforces the Environmental Law of 1983 (law No. 2872) 
and the Regulation on Environmental Impact Assessment of 
December 16, 2003. 

The petroleum sector is regulated by the Enerji Isleri Genel 
Miidirliigii [General Directorate of Energy Affairs] of the 
ETKB under the Petroleum Law of 1954 (law No. 6326). The 
distribution, export, import, refining, and sale of petroleum 
are licensed under and regulated by the Petroleum Market 


'Where necessary, values have been converted from Turkish lira (TLY) 
to U.S. dollars (US$) at the rate of TLY1.799=US$1.00 for 2012, and 
TLY1.677=US$1.00 for 2011. 
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Law of 2003 (law No. 5015). The distribution, export, import, 
and transmission of natural gas are regulated by the Natural 
Gas Market Law of 2001 (law No. 4646), as amended by law 
No. 5367 of 2005. The marketing of domestic and imported 
liquefied petroleum gases is regulated by the Liquefied 
Petroleum Gases (LPG) Market Law of 2005 (law No. 5307). 


Production 


Significant increases in production were reported for bauxite, 
gold, illite, obsidian, olivine, and peat and were estimated for 
alumina, antimony ore, clays, copper ore, diatomite, dolomite, 
granite, lime, manganese ore, nepheline syenite, nitrogen 
(ammonia), perlite, phosphate rock, pig iron, sulfur, talc, 
titanium minerals, and zinc. Significant decreases in production 
were reported for emery, onyx, salt, silver, travertine, and 
zeolites. Significant decreases in production were estimated 
for chromium, coal, feldspar, iron ore, molybdenum, nickel, 
pumice, quartz, and sodium sulfate (table 1). 


Structure of the Mineral Industry 


The country’s industrial minerals and metals were produced 
mainly by private sector companies, which also produced some 
coal and hydrocarbons. The Government investment in the 
mineral industry was focused on the boron, coal, and petroleum 
sectors (table 2). 

Government institutions involved in the mineral sector that 
were attached to the ETKB tncluded Maden Tetkik ve Arama 
Genel Miidiirliigii (MTA) [General Directorate of Mineral 
Research and Exploration], which conducts basic geologic and 
geophysical surveys and mining research; Petrol Isleri Genel 
Miidiirliigii (PIGM) [General Directorate of Petroleum Affairs], 
which collects information about petroleum exploration and 
production activity in Turkey; and Tiirkiye Atom Enerjisi 
Kurumu Baskanligi [Turkish Atomic Energy Authority], which 
is responsible for policy development and the coordination and 
supervision of scientific and technical activities in the nuclear 
sector. 

Other institutions that are associated with the ETKB include 
Boru Hatlari Ile Petrol Tasima A.S. Genel Miidtirliigii (BOTAS) 
[Petroleum Pipeline Corp.], which imports, transports, and sells 
natural gas, and also transports petroleum; Elektrik Uretim A.S. 
Genel Miidiirliigii [General Directorate of Electricity Generation 
Corp.], which produces electricity; Eti Maden Isletmeleri Genel 
Midiirliigii, which has exclusive rights to explore for and to 
develop boron deposits according to law No. 2840 of 1983; the 
Tiirkiye Kémii Isletmeleri Kurumu Genel Miidiirligti (TKI) 
[General Directorate of Turkish Coal Enterprises], which mines 
lignite and subbituminous coal; Tiirkiye Petrolleri Anonim 
Ortakligi Genel Miidiirltigii (TPAO) [Turkish Petroleum Corp.], 
which explores for, produces, markets, and refines crude oil; 
and Tiirkiye Taské6miirii Kurumu Genel Miidiirliigti (TTK) 


[General Directorate of Turkish Hard Coal Enterprises], which 
mines anthracite and bituminous coal. 


Mineral Trade 


In 2012, total Turkish exports of goods were valued at 
$152 billion compared with about $135 billion in 2011. Exports 
of iron and steel were valued at about $13.1 billion in 2012 
compared with $12.8 billion in 2011. Exports of petroleum and 
petroleum products in 2012 were valued at about $7 billion; 
industrial mineral products, such as cement, ceramics, glass, 
lime, and stone, about $3.8 billion; and nonferrous metals, about 
$2.7 billion (T.C. Kalkinma Bakanlig1, 2013b). 

The value of Turkish exports of goods to the United States 
was about $6.3 billion in 2012. Exports of mineral-related 
material accounted for only a minor amount of the total exports 
of goods to the United States. Exports of semifinished iron and 
steel products, such as bars and rods, ingots, and rolled steel, 
were valued at $645 million. Exports of material categorized 
under the label stone, sand, cement, and lime were valued at 
$277 million. Exports of iron and steel products, such as pipes 
and wire, were valued at $106 million (U.S. Census Bureau, 
2014b). 

In 2012, total Turkish imports of goods were valued at about 
$237 billion compared with about $241 billion in 2011. Imports 
of petroleum and petroleum products were valued at about 
$16.2 billion in 2012 compared with a revised $15.2 billion 
in 2011. Imports of metal ores and scrap were valued at 
about $10.8 billion in 2012 compared with $11.1 billion in 
2011. Imports of nonferrous metals were valued at about 
$7.7 billion in 2012 compared with about $8.2 billion in 2011 
(T.C. Kalkinma Bakanlig1, 2013a). 

The value of Turkish imports of goods from the 
United States was about $12 billion in 2012. More than 30% 
of goods exported to Turkey from the United States were 
mineral-industry related. Imports of steelmaking materials from 
the United States, such as ferroalloys and steel scrap, were 
valued at $2.5 billion. Imports of fuel oil from the United States 
were valued at about $874 million; metallurgical-grade 
coal, about $535 million; other coal, $216 million; and other 
petroleum products, $184 million (U.S. Census Bureau, 201 4a). 


Commodity Review 


Metals 


Aluminum.—Cengiz Enerji San. Ve Tic. A.S. began work on 
the installation of a 13-megawatt-capacity electricity generation 
facility at the aluminum smelter owned by Eti Aliminyum 
A.S. in Seydisehir. Eti Alliminyum continued to evaluate a new 
control system and a new power system for the existing 94-pot 
Séderberg-technology facility at Seydisehir, and also continued 
work on plans to convert the smelter to a more energy-efficient 
prebaked-anode-technology facility (Business Excellence, 
2011; ABB Asea Brown Boveri Ltd., 2013; European Bank for 
Reconstruction and Development, 2013). 

Antimony.—In 2012, Uc Yildiz Antimon Madencilik Ithalat 
Ve Ihracat Sanayi ve Ticaret A.S., which was a subsidiary of 
Tri-Star Resources plc of the United Kingdom, received an 
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environmental permit for a proposed 14,400-metric-ton-per-year 
(t/yr) processing plant, which was planned to re-treat material 
in the mine dumps at the Goynuk antimony prospect. The 
prospect had been mined intermittently since antiquity, and the 
average grade of the estimated 80,000 metric tons (t) of rock 

in the mine dumps was estimated to be 2.25% antimony. Behre 
Dolbear International Ltd. of the United Kingdom completed 

a geological report on the property for Tri-Star in 2012 

(Juhas, 2013, p. 15—16, 73—74; Tri-Star Resources plc, 2014). 

Copper, Lead, Molybdenum, Silver, and Zinc.—Eti Bakir 
A.S., which was a subsidiary of Cengiz Holding A.S., was the 
leading copper ore producing company in Turkey. Other notable 
copper ore producers included Cayeli Bakir Isletmeleri A.S., 
which was a subsidiary of Inmet Mining Corp. of Canada, and 
Park Elektrik Uretim Madencilik San. ve Tic. A.S. 

Cayeli Bakir, which milled a record volume of 1.218 million 
metric tons (Mt) of ore from the underground Cayeli Mine 
in 2012 compared with 1.195 Mt of ore in 2011, produced a 
copper concentrate that contained 31,400 t of copper in 2012, 
and a zinc concentrate that contained 40,700 t of zinc. Cayeli 
recovered about 9% more copper and 15% less zinc contained 
in concentrates in 2012 than in 2011 owing to the expected 
increase in the grade of mined copper ore and a decrease in the 
zinc grade (Inmet Mining Corp., 2013, p. 19-20). 

Park Elektrik produced 89,253 wet metric tons of copper 
concentrates from the Madenkoy Mine in 2012 compared with 
77,510 wet metric tons in 2011. The concentrate contained an 
average of 18% to 20% copper. In 2013, mine activity was 
scheduled to shift from underground to open pit operations, 
and the input capacity of the Madenkoy plant was expected 
to increase to 1.8 million metric tons per year (Mt/yr) with an 
output capacity of about 125,000 t/yr of copper concentrate. 
Park Elektrik diverted some concentrate to a domestic copper 
refiner. In 2012, 2,521 t of copper cathode was produced from 
14,296 t of copper concentrate from the Madenkoy Mine 
(Park Elektrik Uretim Madencilik San. ve Tic. A.S., 2012, p. 19; 
2013, p. 24-25, 28-29). 

In April, Ozdogu Ingsaat Tic. Ltd. Sti. began the production 
of copper concentrates from its mine at Tepeoba, Balikesir 
Province. By October, the company also was producing a 
molybdenum concentrate. In 2012, Ozdogu produced about 
7,000 t of copper concentrate with a grade of 22% to 25% 
copper and about 150 t of molybdenum concentrate with a grade 
of 46% to 48% molybdenum, and planned to ramp the facility 
up to full production capacity of 50,000 t/yr (Okyay, 2012; 

p. 106; Ozdogu Insaat Tic. Ltd. Sti., 2012). 

Companies engaged in exploration for copper, lead, 
molybdenum, silver, and zinc included Dedeman Madencilik 
Sanayi ve Ticaret A.S., which continued exploration of 
the Balya lead-silver-zinc property. Dedeman received an 
exploitation license for the project in 2012. First Quantum 
Minerals Ltd. of Canada acquired an option to acquire interest in 
the Bursa copper project from Empire Mining Corp. of Canada. 
In early January 2013, Empire changed its name to Columbus 
Copper Corp. Lodos Maden Yatirim Sanayii ve Ticaret A.S. which 
was a subsidiary of Pragma Finansal Danismanlik Ticaret A.S., 
acquired 51% interest in a the Muratdere copper project from 
Stratex International plc of the United Kingdom. 
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2 Pasinex Resources Ltd. of Canada (formerly Triple Dragon 
Resources Inc.) explored the Golcuk copper-silver property, 

* which was acquired under an option from Eurasia Madencilik 
41 Ltd. STI (a subsidiary of Eurasian Minerals Inc. of Canada). 
RCR Quantum Madencilik Ithalat [hracat Ticaret ve Sanayi 

# A.S., which was a joint venture of Red Crescent Resources 

ti Holding A.S. (75% interest) and Gensay Madencilik ithalat 
fhracat Tic. ve San. A.S. (25% interest), continued work on 

3 the Sivas copper property. Truva Bakir Maden Isletmeleri 

t A.S., which was a joint venture of Teck Madencilik Sanayi 

:! Ticaret A.S. (TMST) (60% interest) and Pilot Investments 

i Inc. of the Cayman Islands (40% interest), continued drilling 
on the Halilaga copper-gold-molybdenum property. In 2012, 

ila preliminary economic assessment of the property was filed, 

’ and the property’s exploration and the operating permits were 

1. renewed. The joint venture of Xstrata Canada Copper, which was 
(ga subsidiary of Xstrata plc of Switzerland, and Nuinsco Resources 
ln Ltd. of Canada drilled the Berta copper-gold property in 2012. 

a RCR ve Seyitoglu Madencilik ithalat Ihracat Tic. ve San. 

is A.S., which was a joint venture of Red Crescent Resources 

5 Ltd. of Canada and shareholders of the Seyitoglu family, 
43Started production from the Hakkari zinc mine in September. 

io The mine was located in southeastern Turkey. By yearend, 

‘, about 4,145 wmt of direct-shipping ore had been produced. 

«1, Installation of a dense-media separation plant at the mine was 
1gexpected to be completed in 2013, which would allow the 

yy company to produce a higher grade zinc concentrate from the 
,;¢Mmine output (Red Crescent Resources Ltd., 2013, p. 3). 

.¢ _Gold.—The use of cyanide in the recovery of gold in Turkey 
a1 Was a politically sensitive subject. Of the approximate 300,000 t 
i" of cyanide used annually in Turkey, about 3,000 t was used 
ain the processing of gold ore (T.C. Enerji ve Tabii Kaynaklar 


Ma 
‘s Bakanligi, 2011). 
q  Anagold Madencilik Sanayi ve Ticaret A.S., which was a 


et joint venture of Alacer Gold Corp. of Canada (80% interest) and 
Ki Lidya Madencilik Sanayi ve Ticaret A.S. (20%), mined 7 Mt 
” of oxide ore from the Main, the Manganese, and the Marble 
af pits in 2012, and produced about 5,800 kilograms (kg) of gold. 
.. Work continued on a feasibility study of the development of the 
. mine’s sulfide ore (Alacer Gold Corp., 2013, p. 7-9, 26). 
Koza Altin, Isletmeleri A.S., produced about 10,500 kg of 
~ gold and about 4,800 kg of silver from its four mines in 2012 
- compared with about 9,500 kg of gold and 3,100 kg of silver 
” from the mines in 2011. The increase in gold production was 
" attributed to a full year of production from the Cukuralan 
“ underground mine and the Kaymaz open pit and mill facility 
_ (Koza Altin Isletmeleri A.S., 2013, p. 3, 16). 
iP In 2012, Tiiprag Metal Madencilik Sanayi ve Ticaret 
* AS., which was a subsidiary of Eldorado Gold Corp. of 
e Canada, produced about 11,000 kg of contained gold from the 
*" Efemcukuru and the Kisladag Mines. Gold production from 
” the Kisladag Mine increased by 2% owing to the increased 
M4 grade of material treated on the heap-leach pads. Early in the 
(7 year, technical issues and unseasonable weather adversely 
Y affected gold production from the Efemcukuru Mine. Some of 
ip the concentrate from the Efemcukuru Mine was shipped to a 
’ concentrate treatment plant at Kisladag, but the treatment plant 
‘ was placed on care-and-maintenance status in September, pending 
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additional metallurgical testing of the Efemcukuru concentrate. 
In November, Tiiprag Metal began selling gold concentrate from 
the Efemcukuru Mine to exporters. In 2012, Tiiprag Metal also 
began work on an expansion of the Kisladag Mine’s capacity to 
25 Mt/yr (Eldorado Gold Corp., 2013, p. 5, 38, 40). 

Iron Ore and Iron and Steel.—In 2012, Erdemir Madencilik 
Sanayi ve Ticaret A.S., which was a subsidiary of Eregli Demir 
ve Celik Fabrikalari T.A.S. (Erdemir), produced 2.8 Mt of 
beneficiated iron ore and pelleted iron ore. Erdemir produced 
3.2 Mt of crude steel at the Eregli plant in 2012, where blast 
furnace no. | was relined and the rolling mills of hot-strip mill 
no. | were replaced, and Erdemir’s rolling mills produced 
2 Mt of hot-rolled coil and about 1.6 Mt of cold-rolled coil. 
Iskenderun Demir ve Celik A.S. (Isdemir) (a subsidiary of 
Erdemir) produced 4.6 Mt of crude steel at the Iskenderun 
plant, which was in the process of renovating coke oven battery 
no. 4. Isdemir also produced about 2.4 Mt of hot-rolled coil and 
rolled 1.5 Mt of long products in 2012 (Eregli Demir ve Celik 
Fabrikalari T.A.S., 2013a, p. 10-13; 2013b). 

A significant proportion of Turkey’s steel was produced from 
steel scrap in electric arc furnaces. The Bureau of International 
Recycling reported that Turkey’s steel scrap consumption 
increased by 5.1% in 2012 to 32.4 Mt. Much of the steel scrap 
was imported (Scrap Register, 2013). 


Industrial Minerals 


Boron.—Eti Maden Isletmeleri Genel Miidiirligii mined 
colmanite, tincal, and ulexite and produced boron chemicals and 
products. The company’s boron chemical plant capacity was 
increased to 2.13 Mt/yr in 2012 with the modernization of the 
borax and boric acid facilities at Bandirma and the construction 
of a new vitreous boron oxide plant at Bandirma. Eti Maden 
expected to continue the expansion of its capacity to produce 
boron products to 5.5 Mt/yr. Capacity-expansion projects 
under construction also included a 500,000-t/yr-capacity boric 
acid plant and a 50,000-t/yr-capacity ultra-low sulfated boric 
acid plant at Emet, which were expected to be completed in 
2013, and a 500,000-t/yr-capacity borax pentahydrate plant 
at Kirka, which was expected to be completed in 2015. The 
maximum sulfur quadoxide (SO,) content of Eti Maden’s 
normal sulfate boric acid was 500 parts per million compared 
with a maximum of 12 parts per million for the ultra-low sulfate 
boric acid product. The development of a 10,000-t/yr-capacity 
zinc borate plant at Bandirma was under consideration, and 
research on the commercial production of boron carbide, boron 
nitride, ferroboron, and magnesium diboron also was underway 
(Eti Maden Isletmeleri Genel Miidiirliigti, 2013, p. 15, 44-47; 
Etimine USA, Inc., undated, p. 6). 


Mineral Fuels and Related Materials 


Uranium.—A Dur Madencilik Limited .Sti., which was the 
subsidiary of Anatolia Uranium Proprietary Ltd., completed a 
27-hole regional drill program in 2012. Anatolia Uranium was a 
joint venture of Anatolia Uranium Ltd., which was a subsidiary 
of Anatolia Energy Ltd. of Australia, and Vetter Uranium Ltd. 
of the British Virgin Islands. A Dur resumed drilling to evaluate 
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groundwater conditions at the Temrezli deposit in December 
(Anatolia Energy Ltd., 2013, p. 3). 


Outlook 


Turkey has identified resources of a number of minerals 
(Erscen, 1989). Most mining activity, especially in the industrial 
mineral sector, is performed by mining subsidiaries of domestic 
conglomerates, construction companies, metal and mineral 
traders, and small family-owned companies. Most of the 
international investor interest in the Turkish mineral industry 
remains focused on the development of metal deposits. The 
interest in exploration for metals by domestic and international 
companies is expected to continue in the near term. 
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TABLE 1 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


METALS 
Aluminum® 
Antimony: 
Ore, mine output: 
Gross weight 


Sb content® 
Concentrates: 
Gross weight 
Sb content 
Bauxite and alumina: 
Bauxite 
Alumina, gross weight* 


Chromium, gross weight (34% to 43% chromic oxide)’ 
¢€ 


Copper: 
Mine output, exclusive of pyrite:* 


Gross weight 
Cu content of ore 
Metal: 
Smelter output, primary and secondary 
Refined‘ 
Gold® kilograms 
Iron and steel: 
lron ore: 
___Gross weight thousand metric tons 
Fe content* do. 
Metal: 
Pig iron and ferroalloys: 
Pig iron 
Ferrochromium 
____ Ferrosilicon* 
___ Steel, crude, including castings __ 
Lead: 
__Mine output, Pb and Pb-Zn ores: | 
Gross weight 
Pb content 
Concentrates:° 
Gross weight 
Pb content 
Manganese ore, gross weight 
Molybdenum, gross weight 
Nickel, mine output, Ni content 
Silver, mine output, Ag content 
Zinc, mine output, Zn and Cu-Zn ore:" 
Grossweight st” thousand metric tons 
_ 2n content do. 
-.—— INDUSTRIALMINERALS 
Aluminum sulfate, alunite . 
Barite, crude 
See footnotes at end of table. 


thousand metric tons 


kilograms 


} TURKEY—2012 


2008 


65,000 


50,357 
2,700 


10,000 
2,400 


818,928 
160,000 
1,885,700 


6,166,035 
100,000 


30,000 
88,000 
11,016 


4,697 
2,500 


6,697,000 
79,840 


26,809 


565,374 
25,000 


44,000 
22,000 
51,703 
25 
1,000 
294,000 


700 
127 


15,324 
482,740 


2009 


35,000 


24,917 
1,400 


5,000 
1,200 


1,473,181 
80,000 
1,573,993 


6,470,475 
105,000 


25,000 
33,000 
14,469 


4,170 
2,200 


6,913,325 
41,028 


25,304 


599,705 
26,000 


45,000 
23,000 
141,206 


800 ‘ 


351,600 


700 * 
136 ' 


2,068 


213,187 


2010 
60,000 
25,974 

1,400 


5,400 
1,300 


1,311,064 
160,000 
1,904,461 


6,000,000 
97,000 


25,000 


47,000 
16,890 


5,188 
2,700 


7,676,592 


50,000 ° 


1,000 
29,030 


526,277 
23,000 


40,000 
21,000 
134,336 
1,400 
363,520 


900 
196 


ig 


2,000 ° 


172,618 


2011° 


60,000 


43,000 ‘ 
2,400 ‘ 


8,600 * 
2,100 ‘ 


1,024,915 "2 
160,000 
2,901,027 "? 


5,700,000 ‘ 
80,000 


25,000 
85,000 ° 
24,400 "2 


5,754 * 
3,000 


7,700,000 
40,000 ‘ 
2,000 ‘ 

34,000 


1,044,222 ° 
40,000 ‘ 


78,000 ' 
39,000 ' 
172,248 "2 
2,848 ' 
3,000 ' 
246,500 "” 


790 * 
160 ' 


t 


137,934 2 


2012° 


Commodity 


60,000 


130,000 
7,000 


26,000 
6,000 


1,473,695 2 
200,000 
2,500,000 


7,400,000 
100,000 


25,000 
80,000 
29,370 ? 


4,400 
2,300 


8,600,000 
40,000 
2,000 
36,000 


1,076,088 ” 
46,000 


80,000 
41,000 
208,000 
180 
2,400 
193,390 7 


1,180 
209 


400,000 
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TABLE i—Continued 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


Commodity 2008 2009 2010 2011° 2012" 
INDUSTRIAL MINERALS—Continued oe 
Boron minerals: 
Run of mine 4,897,869 3,923,494 4,442,918 6,306,584 —_ 6,300,000 
Concentrates 2,139,224 1,800,000 ° 2,200,000 * 2,273,1227 2,200,000 
Refined borates’ 1,300,000 1,000,000 1,400,000 1,800,000 1,790,000 
Cement, hydraulic thousand metric tons 51,432 53,973 62,737 63,405 ° 63,8797 
Clays: 
Bentonite 1,553,588 932,487 798,397 379,918 ° 982,000 
Kaolin 792,044 727,649 711,493 1,002,409 * —_2,000,000 
Other 3,261,379 2,412,609 4,030,961 3,747,503 "2 4,119,513? 
Total 5,607,011 4,072,745 5,540,851 5,129,830 7,000,000 
Diatomite 62,685 27,634 18,448 45,187"? $6,203 ° 
Emery 57,722 28,198 67,989 ' 113,602 "? $4,848 
Feldspar, run of mine 6,767,500 4,212,547 6,281,597 4,477,993 > 3,500,000 
Fluorspar 2,931 3,756 25,189 < - 
Glass, crude® thousand metric tons 2,300 1,800 2,000 2,000 2,000 
Graphite, run of mine 3,236 2,400 a 17,265 °° - 
Gypsum, other than that for cement 7,338,127 4,369,589 6,321,891 5,723,439 we 8. 301,746? 
Lime*® thousand metric tons 4,000 3,800 ” 4,300 4,300 4,500 
Magnesium, magnesite, run of mine 677,784 861,180 2,316,763 2,588,276 ne 2,440,5357 
Mica: 
Illite 61,577 36,509 35,622 896 33,328" 
Other 8,392 4,172 387 97°? 2517 
Nepheline syenite -- 759 1,308 1,500" 4,000” 
Nitrogen, N content of ammonia‘ 50,000 100,000 200,000 200,000 280,000 
Obsidian - 19 106 300"? 1,070" 
Olivine 170,631 168,567 192,394 221,079"? 244353) 
Peat 113,112 65,315 214,620 148,012"? 359,349" 
Perlite, run of mine ee 2 ee 551,266 522,832 545,585 429,776 ° 500,000 
Phosphate rock 1,000 1,000 * ==! 5,250 °° 30,000 
Pumice oe 3,449,733 4,322,543 4,000,000° —5,800,000' 4,600,000 
Pyrites, cupreous, gross weight 116,091 124,130 131,315 135,190" 124,000 
Quartz and quartzite ee ee ee 1,762,972 1,943,877 2,500,000 4,300,000 "* 3,300,000 
Sepiolite (meerschaum) and palygorskite (attapulgite)” 8 3,724 3,448 16,342 30,000 "* 31,000" 
Silica (quartz) sand, gross weight 2,422,587 4,499,154 4,022,433 7,020,622 "° 7,085,000" 
Sodium compounds: 
Salt, NaCl, all types thousand metric tons 2,472 3,768 4,044 ' 6,546 © 3,002 
Soda ash, trona a 7 do. 949 1,079 1,623 ‘ 1,749"? 1,853" 
~ Sodium sulfate, concentrates _ — 961,295 4,592,014 1,600,603 2,490,000‘ 1,370,000 
Stone: 7 ; 
Basalt 3,307,107 1,908,544 20,320,391 18,656,135 °° 16,862,087 
_ Dolomite 16,440,257 11,152,094 15,224,546 7,076,068 ** 8,572,092" 
Granite 367,959 324,718 239,819 245,977 "° 505,317 
; Limestone, for cement thousand metric tons 207,982 243,184 270,441 345,014 ne 344,694 , 
Marble cubic meters 2,262,537 2,715,601 3,352,070 4,086,222"? 4,488,947. 
Onyx do. 2,145 2,322 2,113 7678" 4,867" 
~ Travertine do. 759,118 1,002,866 879,319 1,685,049 "> 760,549" 
Strontium minerals, celestite: 
Run of mine 2,600 ao ar = - 
Concentrates 1,600 -- aa -- eae 


See footnotes at end of table. 
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. Commodity 


TABLE 1—Continued 
TURKEY: PRODUCTION OF MINERAL COMMODITIES! 


(Metric tons unless otherwise specified) 


INDUSTRIAL MINERALS—Continued 


Sulfur:* 
Byproduct: 

Petroleum 

! Other 

‘ S$ content of pyrites 

Total 

' Tale 

' Titanium minerals, rutile, gross weight 
Zeolites 


Asphalt, natural 

Carbon black® 
* Coal: 
' Hard coal, run of mine 
! Lignite, run of mine 
: Coke and semicoke* 
; Gas, natural, marketed 
_  Petroleum:* 
Crude 
Refinery products: 

Liquefied petroleum gas 

Gasoline 

Naphtha 
| Jet fuel and kerosene 
_ Distillate fuel oil'® 
; Lubricants 

___Residual fuel oil 
Asphalt 
Unspecified! 
Total 


7 MINERAL FUELS AND RELATED MATERIALS 
d 


thousand metric tons 
do. 

do. 

thousand cubic meters 


thousand 42-gallon barrels 


do. 
do. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 


do. 


2008 


63,000 
20,000 


30,000 ° 
113,000 * 


3,364 
20 
107,951 


68,247 
40,000 


3,343 
85,953 
4,063 
894,667 


15,200 


8,900 
37,700 
4,600 
22,400 
49,000 
1,800 
31,700 
13,600 
2,500 
172,000 


2009 


45,000 


32,000 
77,000 
6,887 
4,000 
141,728 


362,435 
30,000 


3,774 
82,263 
4,000 
660,391 


17,000 


7,200 
30,000 
3,700 
15,900 
35,200 
1,700 
13,800 
12,200 
2,600 
122,000 


2010 


50,000 
34,000 
84,000 
1,826 
1,000 
33,813 


285,362 
30,000 


3,667 
14,437 
3,900 
625,713 


17,800 


7,900 
33,000 
4,000 
21,000 
36,600 
2,200 
16,000 
16,900 
5,300 
143,000 


oy 


= 


2011° 


50,000 


35,000 


214,179 


572,089 
30,000 


5,619 
89,806 
4,000 
680,000 


16,400 


8,800 
35,000 
4,000 
25,000 
40,000 
2,800 
19,000 
18,000 
3,200 
156,000 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 
Table includes data available through February 21, 2014. In addition to the commodities listed, large quantities of construction materials (sand and gravel) 
are quarried. Also mined are diabase, sandstone, serpentine, and slate for building stone; limestone and gypsum for cement manufacture; cobalt, 
gamet, iron oxide pigment, and tungsten. Cast iron and refined lead also are produced, but available information is inadequate to make reliable 


estimates of output. 
Reported figure. 


"Approximately 70% of gross production is salable product. 
“Copper mines produce a copper concentrate (of about 22% Cu) and a cupreous pyrite concentrate (of about 0.7% Cu). Copper is not recovered from the 


Cupreous pyrite concentrate. 


Data include estimated content of Turkish copper refinery tankhouse slimes. 


f 


r 


1,2 


r,2 


2 
2 


2012° 


55,000 


32,000 
87,000 
14,537 

5,000 
60,258 


649,830 
30,000 


3,200 
78,000 
4,000 
664,000 


16,200 


4,700 
31,000 
3,500 
23,000 
41,000 
2,000 
25,000 
20,000 
6,000 
156,000 


Does not include manganiferous iron ore from the Deveci Mine, production of which amounts to several hundred thousand metric tons per year and has a 


manganese content of 3% to 5%. 


’ ' : 
Includes estimated content of base-metals-refinery tankhouse slimes. 


"Estimated sales only. 


"Entry for sepiolite (meerschaum) and palygorskite (attapulgite), which are magnesium aluminum silicates, formerly included only sepiolite production of 


50 kilograms in 2008. 
"Diesel fuel (gasoil) and special heating oil. 
Includes refinery fuel and losses. 


, TURKEY—2012 


N 
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Commodity 
Aluminum, metal 
Antimony ore, Sb content 
Do. 

Bauxite and alumina: 
Alumina 
Bauxite 


Do. 

Do. 

Do. 
Boron: 


Concentrate and ground ore 


Do. 


Do. 
Do. 


Do. 

Refined borates 
Do. 
Do. 


Cement: 
Gray portland 


Do. 


Do. 
Do. 


Do. 


See footnotes at end of table. 
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TABLE 2 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Eti Aliminyum A.S. (Cengiz Holding) 
Eti Bakir A.S. (Cengiz Holding, 100%) 
Ozdemir Antimuan Maden Limited Sti. (Koza-Ipek Holding A.S.) 


do. 
do. 


Demireller Tarim Madencilik Petrol Sanayi ve Ticaret Limited Sti. 
Albuck Madencilik San. ve Tic. A.S. 
do. 


Bigadi¢ Bor isletme Miidiirliigii (Eti Maden isletmeleri Genel Miidirligi) 


(Government) 

Emet Bor isletme Midirliigu (Eti Maden isletmeleri Genel Miidirliigii) 
(Government) 
do. 


Kestelek Bor Isletme Miidiirliigti (Eti Maden Isletmeleri Gene] Miidiirliigii) 


(Government) 

Kirka Bor isletme Miidiirliigii (Eti Maden Isletmeleri Genel Miidtrligu) 
(Government) 

Bandirma Bor ve Asit Fabrikalari Isletme Midirligu, (Eti Maden 
Isletmeleri Genel Miiditrliig0) (Government) 

Emet Bor isletme Midiirli3t (Eti Maden isletmeleri Genel Miidiirliigi) 
(Government) 

Kirka Bor isletme Miidirliigti (Eti Maden Isletmeleri Genel Miidiirliigi) 
(Government) 


Adana Cimento Sanayii ve Ticaret A.S. [Ordu Yardimlasma Kurumu 
(OY AK) Cimento Grubu, 57%] 
do. 


Afyon Cimento Sanayii Ticaret A.S. (Ciments Frangais S.A., 77%) 
Akcansa Cimento Sanayi ve Ticaret A.S. (HeidelbergCement AG, 
40%, and Sabanc: Holding A.S., 40%) 
do. 


do. 

Aslan Cimento A.S. [Ordu Yardimlasma Kurumu (OYAK) Cimento 
Grubu, 97%] 

AS Cimento Sanayi ve Ticaret A.S. 

Askale Cimento Sanayi ve Ticaret A.S. 


do. 

Bakircay Cimento Sanayii ve Ticaret A.S. (Kars Cimento San. ve Tic. 
A.S., 98%) 

Bartin Cimento Sanayii ve Ticaret A.S. (Sanko Holding A.S.) 

Bastas Cimento Sanayii A.S. (Vicat Group, 85%) 

Baticim Bat: Anadolu Cimento Sanayii A.S. (Orascom Construction 
Industries, 23%) 

Batiséke Séke Cimento Sanayii ve Ticaret A.S. (Bati¢im Bat: Anadolu 
Cimento Sanayii A.S., 75%) 

Bolu Cimento Sanayii A.S. [Ordu Yardimlasma Kurumu (OYAK) 
Cimento Gmbu, 52%] 

Bolu Cimento Sanayii A.S. [Ordu Yardimlasma Kurumu (OYAK) 
Cimento Grubu, 52%] 

Bursa Cimento Sanayii ve Ticaret A.S. (Bursa Cimento Fabrikas A.S., 
98%) 
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Location of main facilities 
Smelter at Seydisehir, Konya Province 


Annual 
capacity 
65 


Halikéy, Izmir Province 
Turhal, Tokat Province 


Refinery at Seydisehir, Konya Province 


150 


Mines near Madenli, about 25 kilometers 
south of Seydisehir, Konya Province 


Mines near Arslankoy, Mersin Province 


Mine near Cirpi, Mugla Province 


Mine near Mihaliccik, Eskisehir Province 


Four open pit mines at Bigadic, Balikesir 
Province 


Espey Mine, Emet, Kutahya Province 


Hisarcik Mine, Emet, Kutahya Province 


Kestelek Mine, Bursa Province 


Mine at Kirka, Eskisehir Province 


Plant at Bandirma, Balikesir Province 


Boric acid plant, Emet, Kutahya Province 


Plant at Kirka, Eskisehir Province 


Adana, Adana Province 


Iskenderun grinding plant, Iskenderun, 
Hatay Province 


Afyon, Afyonkarahisar Province 


Buyukcekmece plant, Buyukcekmece, 
Istanbul Province 


Canakkale plant, about | | kilometers 


3,500 


northwest of Ezine, Canakkale Province 


Ladik plant, Ladik, Samsun Province 
Darica plant, Gebze, Kocaeli Province 


Bucak, Burdur Province 


Trabzon plant, Degirmendere, Trabzon 
Province Se 

Askale, Erzurum Province 

Poyracik, near Kinik, Izmir Province 


Bartin plant, Bartin Province _ 


Elmadag, Ankara Province _ 
Bornova, Izmir Province 


Soke, Aydin Province | 


About 14 kilometers east of Bolu, Bolu 
PYOVINGG) 

Ankara grinding plant, Kazan, Ankara 
Province 


Kestel, Bursa Province 


109 
2,880 


6500 


800 


K—2012 
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TABLE 2—Continued 
TURKEY: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


a 


Annual 
nk Commodity Major operating companies and major equity owners Location of main facilities capacity 
mm Cement—Continued: 

____ Gray portland—Continued Cimentas Izmir Cimento Fabrikasi Tiirk A.S. (Intercem SA, 67%, and Isikkent, Izmir Province 2,600 
Cementir Holding SpA, 29%) 
Do, do. Trakya plant, Lalapasa, Edirne Province 1,300 
mk Do. Cimko Adiyaman Cimento ve Beton Sanayii ve Ticaret A.S. (Cimko About 18 kilometers southwest of 1,350 
dite Cimento ve Beton Sanayii Ticaret A.S.) Adiyaman, Adiyaman Province 
mis Do. Cimko Cimento Kahramanmaras Narl: Fabrikas: (Cimko Cimento ve Narli plant, Narli, Kahramanmaras 3,300 
ahs Beton Sanayii Ticaret A.S.) Province 
init Do. Cimpor Yibitas Cimento Sanayii ve Ticaret A.S. (Cimpor Internacional, Corum plant, Corum, Corum Province 950 
a SGPS, S.A., 99%) 
~ Do. do. Hasanoglan grinding plant, Hasanoglan, 725 
ait St Ankara Province 
| Do. do. Nevsehir grinding plant, Kalaba, Nevsehir 300 ° 
she Province 
Do. do. Samsun grinding plant, about 6 kilometers 300 * 
a“ west of Samsun, Samsum Province 
= _ Do. do. Sivas plant, Sivas, Sivas Province 615 
Do. do. Yozgat plant, Saraykoy, Yozgat Province 800 
i —«CDo. Cimsa Cimento Sanayii ve Ticaret A.S. (Sabanc: Holding A.S., 47%) Ankara grinding plant, Lalahan, Ankara 230 
Province 
it Do. do. About 20 kilometers northwest of Eskisehir, 1,800 
Eskisehir Province 
na Do. do. Near Agirnas, Kayseri Province 1,000 
: do. Mersin plant, Yenitaskent, Mersin Province 2,300 
~~ —_Do. do. Nigde plant, Nigde, Nigde Province 1,200 
Do. Denizli Cimento Sanayi ve Ticaret A.S. (CRH plc, 50%, and Eren About 5 kilometers northwest of Kaklik, 2,500 
— Holding A.S., 50%) Denizli Province 
Do. Elazig Cimento A.S. (Kars Cimento Sanayii ve Ticaret A.S., 93.55%; Elazig, Elazig Province 900 
Cimentas A.S., 6.17%; Bakirgay Cimento Sanayii ve Ticaret A.§., 0.27%) 
a Do. Erefli Cimento Sanayii ve Ticaret A.S. [Ordu Yardimlasma Kurumu Karadeniz Eregli plant, Kemer, Zonguldak 300 
(OYAK) Cimento Grubu, 50%] Province 
” Do. Géltas Géller B6lgesi Cimento Sanayii ve Ticaret A.S. (Sadecib S.A., About 15 kilometers north-northwest of 2,900 
t 34%, and Gél Yatirim Holding A.S, 28%) Isparta, Isparta Province 
Do. Kars Cimento Sanayii ve Ticaret A.S. (Cimentas A.S., 58%, and Bozkale, Kars Province 600 
- Alfacem Srl, 40%) 
Fe Do. Konya Cimento Sanayii A.S. (Vicat Group, 81%) Konya, Konya Province 1,600 
y Do. Lafarge Van Cimento A.S. (Lafarge S.A., 99.99%) Edremit, Van Province 600 
A Do Limak Kurtalan Cimento Sanayit ve Ticaret A.S. (Limak Sirketler Ambarli grinding plant, Buyukcekmece, 1,200 
| Grubu) Istanbul Province 
~ __ Do. do. Ankara plant, Ankara, Ankara Province 1,300 
of Do. do Balikesir, Balikesir Province 500 
Do. do. Gaziantep plant, Gaziantep (Sehit Kamil), 1,400 
af Gaziantep Province 
~ __Do. do. Kurtalan plant, Kurtalan, Siirt Province 1,140 
‘ Do. do. Sanliurfa plant, about 14 kilometers 1,400 
4 north-northwest of Sanliurfa, Sanliurfa 
( Province 
Z Do. do. Trakya plant, Pinarhisar, Kirklareli 800 
Province 
Do. Limak Madencilik Yap1 Cimento Sanayit ve Ticaret A.S. (Limak Ergani plant, Ergani, Diyarbakir Province 1,400 
Sirketler Grubu) 
— __Do. Limak-Istag Insaat Sanayi ve Ticaret A.S. Bitlis plant, Bitlis Province 525 
Do. Mardin Cimento Sanayii ve Ticaret A.S. [Ordu Yardimlasma About 6 kilometers northeast of Mardin, 2,000 
Kurumu (OYAK) Cimento Grubu, 56%] Mardin Province 
, Do. Nuh Cimento Sanayi A.S. (Nuh Ticaret ve Sanayi A.S., 43%) Hereke, Kocaeli Province 5,817 
See footnotes at end of table. 
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Commodity 
Cement—Continued: 


Gray portland—Continued 


Do. 
Slag 
White 
Do. 
Coal: 
Anthracite 
Do. 


Do. 


Do. 


TABLE 2—Continued 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 


Tracgim Cimento Sanayii ve Ticaret A.S. (Soyak Holding A.S. and 
TBS Tasima Beton A.S). 

Unye Cimento Sanayi ve Ticaret A.S. [Ordu Yardimlasma Kurumu 
(OYAK) Cimento Grubu, 51%, and Nuh Cimento Sanayi A.S., 39%] 

KarCimsa Cimento Sanayii ve Ticaret A.S. (Akcansa Cimento Sanayi 
ve Ticaret A.S.) 

Adana Cimento Sanayii ve Ticaret A.S. [Ordu Yardimlagma Kurumu 
(OYAK) Cimento Grubu, 57%] 

Cimsa Cimento Sanayii ve Ticaret A.S. (Sabanc1 Holding A.S., 47%) 


Armutcuk Taskémiiri Isletme Miiessesesi [Turkiye Task6miirii 
Kurumu Genel Miidirliiga (T.T.K.)] (Government) 

Amasra Taskémiirii Isletme Miiessesesi [Tiirkiye Taské6mirii Kurumu 
Genel Miidiirliigii (T.T.K.)] (Government) 

Karadon Taskémiirii Isletme Miiessesesi [Tiirkiye TaskOmiirti Kurumu 
Genel Miidiirligii (T.T.K.)] (Government) 

Kozllu Taskémiirii Isletme Miiessesesi [Tiirkiye Task6miir) Kurumu 
Genel Miidiirligti (T.T.K.)] (Government) 

Uziilmez Taskémiirii Isletme Miiessesesi [Turkiye Task6mirii Kurumu 
Genel Miidiirliigiti (T.T.K.)] (Government) 


Bursa Linyitleri isletmesi Miidiirliigii [Turkiye Kémiir [sletmeleri 


Kurumu (TKIJ)] (Government) 


Do. 


Copper: 
Concentrate, Cu content 


Do. 


Can Linyitleri isletmesi Miidiirligti [Turkiye Kémir Isletmeleri 
Kurumu (TKI)] (Government) 

Ege Linyitleri isletmesi Miiessesesi Miidiirliga [Turkiye Komiir 
isletmeleri Kurumu (TKD] (Government) 

Garp Linyitleri Isletmesi Miiessesesi Miidirligi [Tiirkiye Kémir 
isletmeleri Kurumu (TKD] (Government) 


Giney Ege Linyitleri Islet mesi Miiessesesi Miidiirliigti [Turkiye Kémiir 


isletmeleri Kurumu (TKD] (Government) 
Ilgin Linyitleri Isletmesi Miidiirligii [Tiirkiye Komir Isletmeleri 
Kurumu (TKI)] (Government) 


Seyitémer Linyitleri lsletmesi Miiessesesi Miidiirliigii [Tarkiye Kémir 


isletmeleri Kurumu (TKI)] (Government) 
Yenikéy Linyitleri isletmesi Midiirligia [Tirkiye K6mitr Isletmeleri 
Kurumu (TKI)] (Government) 


Cayeli Bakir Isletmeleri A.S. (Inmet Mining Corp., 100%) 
Demir Export A.S. (Ko¢ Holding A.S.) 


Annual 

Location of main facilities capacity 

Evrencik, Vise, Kirklareli Province 2,000 
Unye, Ordu Province | 0 600- 
Karabuk, Karabuk Province =————<Cs—SCti‘i«S 

Adana, Adana Province 325 


Mersin plant, Yenitaskent, Mersin Province _ 1,000 


Armutcuk Mine, Kandilli, Zonguldak 400 
Province 

Amasra Mine, Amasra, Bartin Province 300 

Karadon Mine, Kilimli, Zonguldak 450 
Province ann, 

Kozlu Mine, Kozlu, Zonguldak Province 600 


Uzulmez Mine, Asma, Zonguldak Province 500 


Bursa lignite facility, Orhaneli, Bursa 1,000 
Province 

Can lignite facility, Can, Canakkale 1,800 
Province 

Soma Mine, Soma, Manisa Province 10,500 

Tuncbilek mining center, Tavsanli, | 7,000 


___Kutahya Province 


South Aegean lignite facility, Yatagan, 4,900 


Mugla Province 


Ilgin lignite facility, Ilgin, Konya Province 300 


Seyitomer lignite facility, Seyitomer, 8,000 


_ Kutahya Province 


: Yenikoy lignite facility, Oren (Milas), 8,500 
__ Mugla Province 


Cayeli Mine, near Cayeli, Rize Province _ 7 


Lahanos Mine, Giresun_ Province eg 4 


Do. 


Do. 


ee 
Do. 


__ Anode (blister) 
Cathode 
Do. 


Eti Bakir A.S. (Cengiz Holding A.S., 100%) 


Eti Bakir A.S. (Cengiz Holding A. S., 100%) 


Ozdogu Insaat Tic. Ltd. Sti 


Park Elektrik Uretim Madencilik San. ve Tic. A. So 


Eti Bakir A. S. (Cengiz Holding A.S ) 


Er-Bakir Elektrolitik Bakir Mamulleri A.S. 


Sarkuysan Elektrolitik Bakir San. ve Tic. A.S. 


Ferrochrome, high-carbon 


Eti Krom A.S. (Yildrim Holding A.S.) 


See footnotes at end of table, 
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Kastamonu Kure facility (three open pit. 22 
mines and one underground mine), 
50 kilometers north of Kastamonu, 
Kastamonu Province 


Murgul f facility (three open pit mines, 8 


including the Anayatak and the 
Cakmakkaya Mines), Murgul, Artvin 
Province 


Tepeoba, Balikesir Province ~ es i 
Siirt Madenkoy | 7 _ 
Smelter, Tekkekoy, Samsun P Province 7.2 
Denizli, Denizli Province 2 
Darica, Kocaeli Province ; 200 


About 55 kilometers east of Elazig, Elazig 130 
Province _ 


— ne 
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TABLE 2—Continued 


TURKEY: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


a, 


Annual 
J Commodity Major operating companies and major equity owners Location of main facilities capacity 
Fertilizer: 
™’ Ammonium nitrate Kiitahya Giibre Sanayii A.S. (Yildiz Yatirim Holding A.S.) Kutahya, Kutahya Province 344 
Diammonium phosphate Samsun Gilbre Fabrikas: [Tiirkiye Gibre Sanayii A.S. (TUGSAS)] Tekkekoy, Samsun Province 227 
Do. Ege Giibre Sanayii A.S. Aliaga, Izmir Province 165 
Do. Istanbul Gubre Sanayi A.S. (IGSAS), (Yildiz Yatirim Holding A.S.) Korfez, Kocaeli Province 240 
Mono-ammonium phosphate _ Ege Giibre Sanayii A.S. Aliaga, Izmir Province 130 
Gold: 
Ore, Au kilograms Koza Altin Isletmeleri A.S. (ATP insaat ve Ticaret A.S., 60%, and Koza § Ovacik Mine, Ovacik, Mugla Province 2,000 
content ipek Holding A.S., 40%) 
ah Do. do. do. Mastra Mine, near Demirkaynak, 5,000 
a Gumushane Province 
gy _Do. do. do. Cukuralan Mine 3,800 
Do. do. do. Kaymaz Mine 3,300 
+3 —-+Do. do. Anagold Madencilik Sanayi ve Ticaret A.S. (Alacer Gold Corp., 80%, and Copler Mine 6,000 
Lidya Madencilik Sanayi ve Ticaret A.S., 20%) 
y ___Do. do. Pomzaexport Madencilik Sanayi ve Ticaret A.S. Sardes placer mine, Manisa Province NA 
Do. do. Tiiprag Metal Madencilik Sanayi ve Ticaret A.S. (Eldorado Gold Corp., Kisladag Mine, Katranci, Usak Province 7,500 
a 100%) . 
Do. do. _do. Efemcukuru Mine 4,000 | 
ih Metal metric tons Atasay Kuyumculuk Sanayi ve Ticaret A.S. Refinery at Istanbul 15 
Do. do. istanbul Altin Rafinerisi A.S. do. 120 
. Do. do. Nadir Metal Rafineri A.S. do. 140 
~ Iron and steel: 
" Iron ore Erdemir Madencilik Sanayi ve Ticaret A.S. (Eregli Demir ve Celik Fourteen mines in the Divrigi area, Sivas 2,900 
Fabrikalari T.A.S.) (Erdemir) Province 
— Do. Hekimhan Madencilik Ithalat Ihracat Sanayi ve Ticaret A.S. (Kolin About 22 kilometers northeast of Hekimhan 2,000 ” 
Insaat Turizm Sanayi ve Ticaret A.S.) (formerly the Deveci Mine), Malatya 
f Province 
Steel: 
- Crude Asil Celik A.S. Plant south of Orhangazi, Bursa Province 485 
Do. Bilecik Demir Celik Sanayi ve Ticaret A.S. (Global Yatirim Holding A.S., Bilecik, Bilecik Province 240 
s 40%) 
: Do. Cebitas Demir Celik Endiistrisi A.S. Aliaga, Izmir Province 750 
a Do. Celik Makina Sanayi ve Ticaret A.S. (CEMTAS) Bursa, Bursa Province 174 
‘ Do. CER Celik Endiistrisi A.S. Plant at Bornova, Izmir Province 850 | 
- Do. Colakoglu Metalurji A.S. Dilovasi, Kocaeli Province 3,200 | 
: Do. Diler Demir Celik Endistrisi ve Ticaret A.S. do. 1,500 — 
a Do. Ege Celik Enditstrisi Sanayi ve Ticaret A.S. Aliaga, Izmir Province 2,000 | 
Do. Ekinciler Holding A.S. About 10 kilometers north of Iskenderun, 1,000 
4 Hatay Province | 
y Do. Erege Metal Demir Celik Sanayi ve Ticaret A.S. Aliaga, Izmir Province 720 
i Do. Eregli Demir ve Celik Fabrikalari T.A.S. (Erdemir) (Ataer Holding A.S., | Karadeniz Eregli, Zonguldak Province 3,800 
49.29%, and ArcelorMittal, 24.99%) ee 
Do. Habas Sinai ve Tibbi Gazlar Istihsal Endustrisi A.S. (Habas Toplulugu) Aliaga, Izmir Province 3,000 
y Do. igdas Demir Celik Enerji Tersane ve Ulagim Sanayi A.S. Istanbul (Gunesli), Istanbul Province 1,000 _ 
Do do. About 25 kilometers north of Biga, 1,500 
Canakkale Province 7 
' Do. ilhan Metalurji A.S. ______ Toprakkale, Osmaniye Province 220 — 
y Do. iskenderun Demir ve Celik A.S. (Isdemir) [Eregli Demir ve Celik Iskenderun, Hatay Province 4,700 
y Fabrikalari T.A.S. (Erdemir), 92%] en ese ook oe 
Do. izmir Demir Celik Sanayi A.S. (IDC) Aliaga, Izmir Province 1,320 
Do. Kaptan Demir Celik Endiistrisi ve Ticaret A.S. Marmara Ereglisi, Tekirdag Province 1,400 
Do. Karabiik Demir Celik Sanayi ve Ticaret A.S. (Kardemir) (Kardemir Karabuk, Karabuk Province 1,500 
’ retirement group, 68%, and Kardemir employees, 21%) _ 
* Do. Kroman Celik Sanayii A.S. _______ Cayirova, Kocaeli Province 1,250 
| Do. Makina ve Kimya Endiistrisi Kurumu Genel Miidiirliga (MKEK) Kirikkale, Kirikkale Province 60° 
Do. Mega Demir Mamulleri Sanayi ve Ticaret Ltd. STI North of Iskenderun, Hatay Province 220 
See footnotes at end of table. eee _ a 
58.11 


; TURKEY—2012 
y 


TABLE 2—Continued 
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ety ToT aT acy oe want 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity 
Iron and steel—Continued: 
Steel—Continued: 
Crude—Continued Nursan Metalurji A.S Payas, Hatay Province 1,100 
Do. Sivas Demir Celik isletmeleri A.S (Sidemir) About 20 kilometers south of Sivas, Sivas 350 
Province 
Do. Tosyal1 Demir Celik Sanayi A.S. (Tosyali Holding A.S.) Iskenderun, Hatay Province NA 
Do. Yazic1 Demir Celik Endiistrisi ve Ticaret A.S. (Diler Demir Celik Karabuk, Karabuk Province 900 
Endiistrisi ve Ticaret A.S.) 
Do. Yesilyurt Demir Celik A.S. Tekkekdy, Samsun Province 1,300 
Rolled products Asil Celik A.S. Rolling mill south of Orhangazi, Bursa 200 
Province 
Do. Borcelik Celik Sanayii ve Ticaret A.S. (ArcelorMittal and Borusan Near Gemlik, Bursa Province 1,600 
Holding A.S.) 
Do. Cebitas Demir Celik Endiistrisi A.S. Aliaga, Izmir Province 600 
Do. Celik Makina Sanayi ve Ticaret A.S. (CEMTAS) Bursa, Bursa Province 230 
Do. CER Celik Endiistrisi A.S. Rolling mill at Bornova, Izmir Province 300 
Do. Colakoglu Metalurji A.S. Dilovasi, Kocaeli Province 750 
Do. Demirsan Haddecilik Sanayi ve Ticaret A.S. do. NA 
___Do. Diler Demir Celik Endistrisi ve Ticaret A.S. do. 800 
Do. Ege Celik Endiistrisi Sanayi ve Ticaret A.S. Aliaga, Izmir Province 1,200 
Do. Ekinciler Holding A.S. About 10 kilometers north of Iskenderun, 1,100 
Hatay Province 
Do. Erege Metal Demir Celik Sanayi ve Ticaret A.S. Aliaga, Izmir Province 400 
Do. Eregli Demir ve Celik Fabrikalari T.A.S. (Erdemir) (Ataer Holding A.S., | Karadeniz Eregli, Zonguldak Province 8,800 
49.29%, and ArcelorMittal, 24.99%) 
Do. Habas Sinai ve Tibbi Gazlar Istihsal Endustrisi A.S. (Habas Toplulugu) Aliaga, Izmir Province NA 
Do. igdas Demir Celik Enerji Tersane ve Ulasim Sanayi A.S. Istanbul (Gunesli), Istanbul Province 150. 
Do. do. About 25 kilometers north of Biga, 1,500 
Canakkale Province 
Do. Intermet A.S. Two rolling mills, Istanbul, Istanbul 600 
Province 
Do. iskenderun Demir ve Celik A.S. (Isdemir) [Ereli Demir ve Celik Iskenderun, Hatay Province 3,500 
Fabrikalari T.A.S. (Erdemir), 92%] | 
Do. Izmir Demir Celik Sanayi A.S. (IDC) Aliaga, Izmir Province 900 
Do. Kaptan Demir Celik Endiistrisi ve Ticaret A.S. Marmara Ereglisi, Tekirdag Province 70 
Do. do. Corlu, Tekirdag Province 200 
Do. do. Karabuk, Karabuk Province 100 
Do. Karabilk Demir Celik Sanayi ve Ticaret A.S. (Kardemir) (Kardemir do. 700 
retirement group, 68%, and Kardemir employees, 21%) 
Do. Kar-demir Haddecilik Sanayi ve Ticaret Ltd. STI Aliaga, Izmir Province 700 
Do. Kocaer Haddecilik Sanayi ve Ticaret Ltd. STI. (Kocaer Grubu) do. | 600 
Do. do. hPL. Denizli, Denizli Province 100 
Do. Kroman Celik Sanayii A.S. Bar and profile mill at Cayirova, Kocaeli 200 
ae — , Province 
Do. = Kiiriim Demir Sanayi Dis Ticaret A.S. —- Gebze, Kocaeli Province Ms 
Do. wf Nursan Haddecilik A.S a 7 Payas, Hatay Province 500 
Do. Ozefe Demir Sanayi ve Tic AS. (Efesan Demir Sanayi ve Ticaret A.S.) Bar mills at Alibeykoy, Istanbul Province 250 
Do. Ozkan Demir Sanayi A.S. aS et | = Aliaga, Izmir Province : 500 
Do. Sivas Demir Celik isletmeleri A.S (Sidemir) About 20 kilometers south of Sivas, Sivas 450 
Province 7 
Do. Sézer Demir Celik A.S. Aliaga, Izmir Province 220 
Do. Yazici Demir Celik Endiistrisi ve Ticaret A.S. (Diler Demir Celik Karabuk, Karabuk Province 1,024 
Endiistrisi ve Ticaret A.S.) 
Do. Yesilyurt Demir Celik A.S. Tekkekoy, Samsun Province | _ 
Liquefied million cubic Boru Hatlari ile Petrol Tasima A.S. (Botas) (Government) Botas Marmara Ereglisi regasification 6,500 
natural gas meters terminal, Sultankoy, Tekirdag Province 
Do. do. EgeGas LNG (Colakoglu Group, 100%) Aliaga regasification terminal, Aliaga, 6,000 
Izmir Province ee 


— 


at Commodity 
Magnesite, dead-bumed 
Nickel, ore, metal content 


bie Nitrogen, N content of 


—_.__ ammonia 

R Do. 

Petroleum, thousand 

_ fefined products 42-gallon 

ae barrels per 

mes day 

__ Do. do. 

x Do. do. 

__ Do. do. 

p's Do. do. 

- Phosphate rock 

_ Silver 

___ Ore, Ag content metric tons 

(iz Metal do. 
Do. do. 

~~ Do, do. 

hs Soda ash 

~ Do. 

Sulfur 

a Do. 

"Do. 

—— 

gh 

Sulfuric acid 
a 


Zinc concentrate, Zn content 
Do. 
Do. 


Kee 


eA 


Do. 

Do. 
‘Estimated, Do., do. Ditto. NA 
includes subbituminous coal. 
Planned expansion. 
eee 
Inactive. 


Ras Oe Ey 


Maks “ASX 


sae 
ws 


b ofie 
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TURKEY: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Major operating companies and major equity owners 
Kiimas Ktitahya Manyezit Isletmeleri A.S. (ZeytinoZlu Holding A.S.) 
VTG Nikel Madencilik Sanayi ve Ticaret A.S. 


Istanbul Gubre Sanayi A.S. (IGSAS) (Yildiz Yatirim Holding A.S.) 


Gemlik Giibre Sanayii A.S. [Turkiye Giibre Sanayii A.S. (TUGSAS)] 
Tiirkiye Petrol Rafinerileri A. S. (Tiipras) (Enerji Yatirimlari A.S., 51%) 


do. 
do. 


do. 
Ersan Petrol Sanayii A.S (Sayer Group, 100%) 
Eti Bakir A.S. (Cengiz Holding, 100%) 


Eti Giimits A.S. (Yildizlar SSS Holding) 

Atasay Kuyumculuk Sanayi ve Ticaret A.S. 

istanbul Altin Rafinerisi A.S. 

Nadir Metal Rafineri A.S. 

Eti Soda Inc. [Ciner Grubu, 74%, and Eti Maden Isletmeleri Genel 
Madiirliigii (Government), 26%)] 

Soda Sanayii A.S [Tiirkiye Sige ve Cam Fabrikalar A.S. (SISECAM)] 

Turkiye Petrol Rafinerileri A. $. (Tipras) (Enerji Yatirimlari A.S., 51%) 
do. 
do. 


Bandirma Bor ve Asit Fabrikalari Isletme Midiirligt (Eti Maden 
isletmeleri Genel Miidiirliigti) (Government) 

Cankkale Madencilik Limited Sti. 

Cayeli Bakir isletmeleri A.S. (Inmet Mining Corp., 100%) 

Dedeman Madencilik Tic. ve San. A.S. 


Elkin Maden Tic. ve San. A.S. 

Meskan Olmez Madencilik Harfiyat Insaat yol Yaprim Petrol Uriinleri 
ithalat fhracat Nakliye Taahiit San. ve Tic. 

RCR ve Seyitoglu Madencilik Ithalat thracat Tic. ve San. A.S. 
(Red Crescent Resources Ltd. and the Seyitoglu family) 

Seyitoglu Madencilik A.S. 

Silvermet Inc. 


Not available. 


Location of main facilities 
Kutahya, Kutahya Province 


Caldag Mine, about 25 kilometers north of 


Turgutlu, Manisa Province 
Korfez, Kocaeli Province 


Gemlik, Bursa Province 
Izmir refinery, Aliaga, Izmir Province 


Izmit refinery, Izmit, Kocaeli Province 

Kirikkale refinery, Kirikkale, Kirikkale 
Province 

Batman refinery, Batman, Batman 
Province 

Narli refinery, Narli, Kahramanmaras 
Province 

Mazidagi 


Gumuskoy, Kutahya Province 
Refinery at Istanbul 
do. 
do. 
Beypazari trona mine and soda ash plant, 
Beypazari, Ankara Province 
Kazanli, Mersin Province 
Izmir refinery, Aliaga, Izmir Province 
Izmit refinery, Izmit, Kocaeli Province 
Kirikkale refinery, Kirikkale, Kirikkale 
Province 
Plant at Bandirma, Balikesir Province 


Koru Mine, Canakkale Province 
Cayeli Mine, near Cayeli, Rize Province 
The Delikkaya and the Yesil Hisar 
Cadirkaya Mines, Kayseri Province 
Mines in Hakkari Province 
do. 


Hakkari Mine 


Mines in Hakkari Province 
Iskenderun, Hatay Province 


Annual 
capacity 


185 
NA? 


326 


270 
78,650 


78,650 
55,000 


12,100 
1,330 
750 
198 
NA 
NA 
150 
1,000 


1,150 


NA 
12 
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THE MINERAL INDUSTRY OF 
THE UNITED ARAB EMIRATES 
By Mowafa Taib 


The United Arab Emirates (UAE)! was the world’s 
seventh-ranked producer of crude oil and accounted for 3.7% of 
world crude oil (and condensate) production in 2012. The UAE 
held 97.8 billion barrels of proved crude oil reserves, or 5.9% 
of the world’s total reserves, as well as 6.1 trillion cubic meters 
of proved natural gas reserves, or 3.3% of the world’s total at 
the end of 2012. The UAE accounted for 1.5% of the world’s 
supply of natural gas and was ranked seventh in the world in 
terms of the volume of both its proved crude oil reserves and 
natural gas reserves. The country has been an increasingly 
significant world supplier of aluminum foundry alloy, extrusion 
billet, and high-purity aluminum to countries in Africa, Asia, 
Europe, and North America and accounted for about 3.9% of 
the world’s aluminum smelter output in 2012. The UAE was 
one of the world’s top 10 producers of sulfur and accounted for 


2.6% of world production of sulfur. The UAE commenced large- 


scale production of direct-reduced iron (DRI) and steel in 2011 
and switched from importer to exporter of some iron and steel 
products. Other fuel and industrial minerals that were produced 
by the UAE included cement, gypsum, lime, nitrogen fertilizer, 
refined petroleum products, and sulfur production facilities 
(Apodaca, 2013; BP p.l.c., 2013, p. 6, 8, 20, 22; Bray, 2013). 


Government Policies and Programs 


The Geology and Mineral Resources Department of the 
UAE’s Ministry of Energy completed geologic and geophysical 
studies and mapping for the entire country in 2012 with the 
help of the British Geological Survey and companies with 
expertise in airborne, magnetic, radiometric, and seismic testing 
and interpretation. Maps were scaled at 1:500,000, 1:250,000, 
1:100,000, and 1:50,000. The purpose of the studies was to 
determine the effects of the tectonic evolution on structure 
formation, basin development, and hydrocarbon formation and 
movement (United Arab Emirates Ministry of Energy, 2013). 

The Emirate of Abu Dhabi, which is the largest of the 
seven Emirates that make up the UAE, set forth an ambitious 
economic diversification target that, by 2015, one-half of 
the Emirate’s gross domestic product (GDP) would come 
from nonoil economic activity. This target, along with other 
initiatives, such as the startup of Abu Dhabi Future Energy 
Co. (Masdar) and Emirates Aluminium Co. Ltd. (Emal), were 
part of the Abu Dhabi Economic Vision 2030, which aimed 
to generate new sources of income and enhance the Emirate’s 
knowledge-based economic sectors. Abu Dhabi, which does not 
have significant reserves of any metals, embarked on producing 
advanced materials, aluminum, iron and steel, and other base 
metals using imported ores. Abu Dhabi depended on its low 


. 'The United Arab Emirates is a federation of seven emirates: Abu Dhabi, 
Ajman, Dubayy (Dubai), Al Fujairah, Ras Al Khaimah, Ash Sharigah (Sharjah), 
and Umm Al-Qaywayn. 
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energy costs, its transport system, and the infrastructure of its 
industrial cities to support its downstream metal industries. Abu 
Dhabi moved forward with the development of its oil and gas 
resources to increase the Emirate’s crude oil production capacity 
to 3.5 million barrels per day (MbbI/d) from the current (2012) 
level of about 2.6 Mbbl/d, and natural gas production capacity 
to 198 million cubic meters per day from the current level of 
production of 148.7 million cubic meters per day by the end of 
2018 (Government of Abu Dhabi, 2009, p. 113, 116, 123). 

Masdar (a subsidiary of the Abu Dhabi government-owned 
Mubadala Development Co. P.J.S.C.) was created as a global 
company to find solutions to problems related to climate change, 
energy security, and sustainable energy. Masdar comprised 
three business units—a clean energy complex, an investment 
company, and an institute for science and technology. Masdar 
teamed up with academic organizations and renewable energy 
companies, such as Abengoa Solar Power S.A. of Spain, 

E. ON AG of Germany, Massachusetts Institute of Technology 
of the United States, and Mitsubishi Heavy Industries of Japan, 
to apply the latest technologies in carbon management, solar 
and hydrogen-based energy, and other clean energy technologies 
(Masdar, 2013). 

The UAE had been developing its alternative energy 
resources, including nuclear and solar energy, to meet the 
increased demand for electricity in Abu Dhabi, Dubai, and the 
other Emirates. The Emirates Nuclear Energy Corp. (ENEC) 
was responsible for managing the country’s nuclear power 
program, the goal of which was to produce electricity to meet 
an expected need for an additional 40,000 megawatts (MW) of 
capacity by 2020. ENEC was building four 1,400-MW-capacity 
nuclear powerplants in the UAE. The first plant was expected 
to be in operation in 2017, and the other three plants were 
anticipated to be completed by 2020 (Emirates Nuclear Energy 
Corp., 2013c). 


Minerals in the National Economy 


In 2012, the UAE’s economy grew at a rate of 4.4% in real 
terms compared with a revised growth rate of 3.9% in 2011. 
The growth rate of the hydrocarbon sector was 6.3% compared 
with 6.6% in 2011, and that of the nonhydrocarbon sector 
was 3.5% compared with 2.6% in 2011. The contribution of 
the hydrocarbon sector increased to 33.9% of the GDP from 
a revised 30.1% of the GDP in 2011. The share of the mining 
sector, which employed 11,000 people, was about 0.4% of the 
GDP in both 2011 and 2012; and that of the manufacturing 
sector, which included the aluminum, fertilizer, and iron and 
steel industries, increased to 14.7% of the GDP from 14.5% 
of the GDP in 2011. The building and construction sector 
contributed 4.0% of the GDP in 2012 compared with 4.3% of 
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the GDP in 2011 (International Monetary Fund, 2013, p. 102; 
United Arab Emirates Ministry of Economy, 2013, p. 29). 

In 2012, the flow of foreign direct investment (FDI) into 
the UAE increased by about 25% to about $9.6 billion from 
$7.7 billion in 2011. The FDI inflow to the UAE had been 
increasing significantly since 2009 but was still much less than 
what it was in 2008. The outflow of FDI from the UAE to the 
rest of the world increased by 14% to about $2.5 billion from 
about $2.2 billion in 2011 (United Nations Conference on Trade 
and Development, 2013, p. 215). 


Production 


Production of metals continued its trend upward, especially 
for DRI and crude steel, which together increased in volume 
by more than 20% in 2012 compared with that of 2011. Lime 
output increased by 17% to satisfy the increased demand for 
lime, including demand from the steel industry. Production of 
hot-rolled steel increased by 11%. In the case of mineral fuels, 
output was slightly higher for crude oil and condensate and 
natural gas but was less for refined petroleum products, the 
output of which decreased by 9% in 2012 compared with that 
of 2011 and included a decrease in residual fuels production, by 
45%; liquefied petroleum gas, by 18%; and distillate fuels, by 
16%. Other production changes of note included decreases in 
the tonnage of ammonia and urea production, by 14% and 11%, 
respectively (table 1). 


Structure of the Mineral Industry 


The governments of the individual Emirates of the UAE 
maintain majority interest in the country’s mineral industry. The 
Supreme Council of Petroleum is the highest government body 
that makes policies and sets goals for the hydrocarbon sector. 
Abu Dhabi Emirate produced 94% of the crude oil and natural 
gas produced by the UAE, and the other six Emirates accounted 
for the remaining 6% of hydrocarbon output (table 2). 

In Abu Dhabi, Abu Dhabi National Oil Co. (Adnoc) 
managed all aspects of the hydrocarbon industry through its 
16 subsidiaries. Crude oil and gas exploration and production 
were carried out by Abu Dhabi Company for Onshore 
Oil Operations (Adco), Abu Dhabi Marine Operating Co. 
(Adma-Opco), and Zakum Development Co. (Zadco). The 
companies that provided exploration and production services 
included Abu Dhabi Petroleum Ports Operating Co. (Irshad), 
Mussafah Offshore Supply Base (Esnaad), and National Drilling 
Co. (NDC). Natural gas processing was conducted by Abu 
Dhabi Gas Development Co. Ltd. (Al Hosn), Abu Dhabi Gas 
Industries Ltd. (Gasco), Abu Dhabi Gas Liquefaction Company 
Ltd. (Adgas), and ADNOC Linde Industrial Gases Co. (Elixier). 
Oil processing was carried out by Abu Dhabi Oil Refining Co. 
(Takreer) and National Gas Shipping Co. (NGSCO). Chemical 
and petrochemical manufacturing companies included Abu 
Dhabi Polymers Co. Ltd. (Borouge) and Ruwais Fertilizer 
Industries (Fertil). The distribution of refined petroleum 
products was the responsibility of Adnoc-Distribution, and 
maritime transportation was the task of Abu Dhabi National 
Tanker Co. (Adnatco) and NGSCO (Abu Dhabi National Oil 
Co., 2013). 
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The Dubai Supreme Council of Energy and Dubai Petroleum 
Establishment were in charge of the oil and energy sector in 
Dubai Emirate. Ajman National Oil Co., RAK Petroleum of Ras 
Al Khaimah, and Sharjah National Oil Corp. were state-owned 
companies that operated in Ajman, Ras Al Khaimah, and 
Sharjah, respectively. Al Fujairah Emirate was the site of the 
UAE’s only oil export terminal, which is located on the east 
coast of the country south of the Strait of Hormuz (U.S. Energy 
Information Administration, 2013). 

The Government of the Emirate of Dubai owned the country’s 
first primary aluminum producer, Dubai Aluminium Company 
Ltd. (Dubal), and was a partner with Mubadala in Emal. Emal 
operated the country’s second primary aluminum smelter at the 
Khalifa Port and Industrial Zone (KPIZ) in Abu Dhabi (Dubai 
Aluminium Company Ltd., 2013; Emirates Aluminium Co. Ltd., 
2013). 

SENAAT General Holding Corp. was an investment company 
established to implement Abu Dhabi’s industrial diversification 
policy. SENAAT invested about $3.4 billion in industrial assets 
and had seven subsidiaries, among which were Arkan Building 
Materials Co. (Arkan), Dubai Cable Co. (Pty) Ltd. (Ducab), 
Emirates Steel Industries, National Petroleum Construction 
Co. (NPCC), and Taweelah Aluminium Extrusion Co. L.L.C. 
(TALEX). SENAAT continued to promote the Government’s 
economic diversification policy by investing and creating 
partnerships with local and international enterprises in the base 
metals (aluminum, copper, and steel), petrochemical, and other 
industrial sectors. Ducab owned two plants for producing copper 
and manufacturing wire cable—one at Jebel Ali in Dubai and 
one at the industrial city of Mussafah in Abu Dhabi. Arkan was 
a listed company focused on the manufacturing of cement and 
other building materials. Arkan’s two cement plants were AI Ain 
Cement Factory and Emirates Cement Factory; the two plants 
had a combined capacity of more than 4 million metric tons per 
year (Mt/yr) of clinker and 5.7 Mt/yr of cement (Dubai Cable 
Company (Pty) Ltd., 2013; SENAAT General Holding Corp., 
2013). 

Fujairah Natural Resources Corp. (FNRC), which was 
established in 2009 and later renamed by the Ruler of Fujairah’s 
decree No. 3 of 2011, was the Government agency in charge 
of the development of mineral production in the Emirate of 
Fujairah. The Emirate is located in the northeastern part of the 
UAE on the Gulf of Oman; its terrain comprises mountains, 
rocky hills, muddy valleys, and sand beaches. Fujairah 
contains a portion of an ophiolite formation that is known to 
contain several mineral deposits and extends for more than 
500 kilometers (km) into the Oman-UAE Mountains. In 2012, 
FNRC produced more than 77 million metric tons (Mt) of 
industrial mineral commodities, including aggregates, asphalt, 
clays, washed sand, and other building materials (Fujairah 
Natural Resources Corp., 2013a, b). 


Mineral Trade 


In 2012, the UAE was ranked 18th (13th when excluding 
intra-European Union trade) in the world in terms of the 
value of its total exports, which were valued at $300 billion 
and accounted for 1.6% of the world’s total. The country was 
ranked 23th (17th when excluding intra-European Union trade) 
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kin the world in terms of the value of its imports, which totaled 
$200 billion and accounted for 1.2% of the world’s total imports 
\World Trade Organization, 2013, p. 33-34). 

| In 2012, crude oil exports, which accounted for 26.8% of 
the UAE’s total exports by value, increased in value by 3.7% 
compared with that of 2011. Much of the increase in the value 
‘of petroleum exports was owing to the increase in the price of 
zcrude oil, which, for the UAE, averaged $112.10 per barrel in 
2012 compared with $109.60 per barrel in 2011. Natural gas 
exports, which accounted for 4.1% of total exports, increased 
un value by 20.4%. The value of refined petroleum products 
iexports accounted for 2.7% of total exports and increased by 
317.7%. Nonhydrocarbon exports, which accounted for 13.2% of 
otal exports by value increased by 35.9%. Free zone exports, 
which accounted for 14.3% of the UAE’s total goods exports, 
increased in value by 26.2%. Reexports, which accounted 

sfor 38.8% of the UAE’s total exports, increased in value 

‘by 13.5%. Similarly, imports increased in value by 13.5%, 
gncluding nonhydrocarbon imports, which increased in value by 
's13.9%; free zone imports, by 12.9%; and gas imports, by 9.9% 
i{United Arab Emirates Ministry of Economy, 2013, p. 42). 

‘y The United States was the third-ranked exporter to the UAE 
yafter China and India. U.S. exports to the UAE increased 

iy about 42% to $22.5 billion in 2012 from $15.9 billion 

.in 2011 and accounted for 7% of the UAE’s total imports. 
Primary imports included chemicals, computer and electronic 
products, machinery, primary metal, and transport equipment. 
U. S. imports of goods from the UAE decreased by about 8% 
;f0 $2.25 billion in 2012 from $2.44 billion in 2011. The value 
vof U.S. imports of aluminum from the UAE was $638 million; 
iAydrocarbons, $394 million; iron and steel products, 

$198 million; and diamond, $157 million (U.S. Census Bureau, 
2013), 

The UAE was one of the world’s top importers of steel. In 
“2012, the country imported 6.6 Mt of steel and was the world’s 
.sixth-ranked importer of steel. The UAE imported about 4.7 Mt 
“(combined) of flat and long steel products compared with about 
6 7 Mt in 2011. The apparent steel use and apparent steel use 
pet capita for the UAE was 8.8 Mt and 1,089 kilograms (kg), in 
“9012 compared with 7.5 Mt and 954 kg, respectively, in 2011. 
The country’s imports of iron ore increased to 3.0 Mt compared 
“with 2.8 Mt in 2011 whereas imports of flat, long, and tabular, 
ingots; wire rod; and other semifinished steel products had 
“decreased in the past 3 years as the UAE became a producer and 
“exporter of these products, as well as of scrap exports which 
amounted to 1 Mt in 2012 compared with about 1.3 Mt in 2011 
“(World Steel Association, 2013). 

d Although the UAE did not produce any diamond, the country 
was an important hub for diamond trade. Dubai Diamond 
, “Exchange, which was established in 2005 and was a subsidiary 
“of Dubai Multi Commodities Centre, was one of the top 
diamond trade centers in the world. In 2012, the UAE’s diamond 
exports accounted for 15% (by volume) and 14% (by value) 
of the total world diamond exports, and its imports accounted 
for 15% (by volume) and 9% (by value) of the world’s total 
«diamond imports. The country exported 60.4 million carats of 
T0ugh and polished diamond valued at $6.8 billion compared 
with 47.4 million carats valued at $5.9 billion in 2011. The UAE 
(J 
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imported 59.7 million carats of rough and polished diamond 
valued at about $4.6 billion compared with 52.4 million carats 
valued at about $3.8 billion in 2011. The UAE’s leading 
diamond trade partner was India, followed by Belgium, China 
(Hong Kong), and Switzerland; the remaining trading partners 
were Angola and the Democratic Republic of Congo [Congo 
(Kinshasa)] (Dubai Multi Commodities Center Authority, 2013; 
Kimberley Process Certification Scheme, 2013). 

In 2011 (the latest year for which comprehensive data were 
available), gold trade at the Dubai Gold Center increased to 
1,196 metric tons (t) valued at $55.9 billion from 1,125 t valued 
at $41.3 billion in 2010. Gold exports increased to 451 t valued 
at $22.9 billion from 418 t valued at about $17 billion in 2010. 
Gold imports increased to 745 t valued at about $30 billion from 
707 t valued at $24.4 billion in 2010. India remained Dubai’s 
leading gold trading partner (Dubai Multi Commodities Center 
Authority, 2013). 


Commodity Review 


Metals 


Aluminum.—The UAE’s aluminum output was about 
1.82 Mt in 2012 compared with 1.80 Mt in 2011. Dubal’s 
smelter in Dubai produced more than | Mt of hot metal whereas 
Emal’s smelter in Abu Dhabi produced about 800,000 t. Dubal’s 
product mix included extrusion billet (61%), foundry alloy 
(30%), high-purity aluminum (6%), and other products (3%). 
Dubal employed 3,827 people and consumed 1.96 Mt/yr of 
alumina, 300,000 metric tons per year (t/yr) of petroleum coke, 
and 70,000 t/yr of coal tar pitch. Dubal had its own powerplant, 
which had an installed capacity of 2,350 MW as well as a 
30-million-gallon-per-day desalination plant (table 1; Dubai 
Aluminium Company Ltd., 2013). 

Work continued in the $4.5 billion second-phase expansion 
project throughout 2012, which would increase Emal’s 
production capacity to 1.3 Mt/yr of primary aluminum. The 
second phase was expected to be completed in December 2014. 
Once the second phase is completed, Emal’s smelter would 
be the world’s largest aluminum smelter in terms of capacity. 
Emal’s aluminum products included a mix of extrusion billet, 
sheet ingot, sow, standard ingot, and tee ingot. Emal’s aluminum 
complex would include an anode rodding shop, a green 
carbon plant where carbon dioxide gas emissions would be 
collected and injected into oilfields, and a 3,000-MW-capacity 
powerplant. Natural gas would be supplied by Adnoc according 
to a long-term agreement between Adnoc and Emal (Emirates 
Aluminium Co. Ltd., 2013). 

Dubal and Mubadala were conducting a feasibility study to 
build an alumina refinery in Abu Dhabi. The refinery would 
use imported bauxite to produce alumina, which would feed 
the Dubal and Emal smelters to produce primary aluminum 
(Watts, 2013). 

Antimony.—Tri-Star Union FZ LLC, which was a joint 
venture of Tri-Star Resources Plc of the United Kingdom and 
Union International Holdings Group, was building an antimony 
plant at Al Ghail Industrial Zone in Ras Al Khaimah Emirate. 
The antimony plant would have the capacity to produce 
20,000 t/yr antimony metal and tri-oxide finished products and 
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would cost $60 million to build. The Tri-Star Union would treat 
both Tri-Star concentrates produced in Canada and Turkey as 
well as third party concentrates to produce finished antimony 
metal. In 2012, Ras Al Khaimah Holding Co., which was owned 
by Union International Holdings Group, expressed interest in 
increasing its equity share in the Tri-Star Union joint venture to 
49.99% from 10% by July 2013 (Tri-Star Resources Plc, 2013). 

Iron and Steel.—In 2012, Emirates Steel moved forward 
with construction of its phase 2 expansion project. The 
$1.5 billion project would include a 1.6-million-metric-ton- 
per-year (Mt/yr) direct-reduction plant, a 1.4-Mt/yr steel melt 
plant with 150-metric-ton-per-heat-capacity electric arc furnace 
(EAF) and 150-metric-ton-per-heat-capacity ladle furnace, a 
1.4-Mt/yr combi-caster, and a 1-Mt/yr heavy section rolling mill 
(Emirates Steel Industries, 2013). 

In addition to Emirates Steel, which was the UAE’s leading 
producer of DRI, steel, and iron and steel products, other 
companies produced iron and steel products in the country. 
These included Hamriyah Steel FZC (a joint venture of 
Metalloinvest of Russia and an Emirati investor), which had 
the capacity to produce | Mt/yr of rebar at its rolling mill in 
the Sharjah Free Economic Zone. The plant, which was built 
by SMS Meer GmbH of Germany, received its feedstock for 
rebar production from Metalloinvest’s steel plants in Russia. 
Another, Al Nasser Industrial Enterprises LLC (ANIE), had 
four steel manufacturing subsidiaries in the UAE—Emirates 
Steel Co. LLC, Emirates Steel Establishment, Gulf Sponge Iron 
Co. LLC, and Gulf Steel Industries Co. Ltd. Gulf Steel built a 
400,000-t/yr-capacity rebar mill that was supplied by Siemens 
VAI in the Musaffah Industrial Zone in Abu Dhabi. Emirates 
Steel Co. finished building a steel billet plant at the Industrial 
City of Abu Dhabi in October. The plant had the capacity to 
produce 360,000 t/yr of billet. Another subsidiary of ANIE, 
Gulf Sponge Iron Co. L.L.C. completed the construction of a 
250,000-t/yr DRI plant in August. The plant included a reactor, 
a process gas heater, a carbon dioxide (CO,) removal system, 

a process gas compressor, a cement coating plant, and utility 
systems. Al Ghurair Iron and Steel (AGIS), which was owned 
by Al Ghurair Group (80%) and Nippon Steel & Sumitomo 
Metal Corp. of Japan (20%), produced iron and steel products at 
its plant in Mussafah, Abu Dhabi. The company had the capacity 
to produce 400,000 t/yr of cold-rolled steel and 400,000 t/yr of 
galvanized steel (Al Ghurair Group, 2013; Al Nasser Industrial 
Enterprises L.L.C., 2013; Hamriyah Steel FZC, 2013). 


Industrial Minerals 


Cement.—The UAE was a net exporter of cement in 2012 
because of the oversupply of cement on the domestic market. 
The oversupply was the result of the more than 40 Mt/yr of 
cement production capacity coupled with an estimated local 
cement consumption of only 15 Mt/yr. The high nominal cement 
production capacity, which included 26.8 Mt/yr of clinker, 
was the result of a wave of greenfield plants and capacity 
extensions that was completed between 2007 and 2009 during 
the unprecedented construction boom in the UAE and other Gulf 
countries. Cement producers exported cement to 11 countries, 
among which were Iraq, Kuwait, and Oman as well as such 
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African countries as Djibouti, Ethiopia, Mozambique, Sudan, 
and Tanzania (Edwards, 2012; Arab Union for Cement and 
Building Materials, 2013). 

Gypsum.—Economic growth in the country had boosted 
production of gypsum and gypsum products in recent years. 
Although no comprehensive data on mining and quarrying of 
gypsum were available, increased quantities of gypsum were 
produced to meet the demand of cement plants and gypsum 
wallboard plants. Gypsum wallboard plants in the UAE included 
Gypsemna Co. plant in Abu Dhabi, which had the capacity to 
produce 50 million square meters per year; Kunaf RAK plant, 
30 million square meters per year; and Sain-Gobain plant, 

29 million square meters per year (Global Gypsum Magazine, 
2013, p. 22). The UAE had more than thirteen cement plants 
that produced gypsum for use within their plants in cement 
manufacturing (Edwards, 2013, p. 22). 

Lime.—Ras Al Khaimah Lime Co. (Noora) (a subsidiary of 
Ras Al Khaimah Company for White Cement and Construction 
Materials), which was located in Ras Al Khaimah, produced 
340,000 t of lime compared with about 339,000 t in 2011 and 
174,000 in 2010. The Noora lime plant had the capacity to 
produce 350,000 t of hydrated lime and quicklime in 2012. 
Emirates Lime Factory (a subsidiary of Al Jazeera Industrial 
Group) in Abu Dhabi commenced production in 2012. Emirates 
Lime had the capacity to produce 1,000 metric tons per day 
(t/d) of lime (Emirates Lime Factory, 2013; Ras Al Khaimah 
Company for White Cement & Construction Materials, 2013). 

Nitrogen.—Ruwais Fertilizer Industries Ltd. (Fertil) moved 
forward with expanding the capacity at its ammonia and 
urea complex at the Ruwais refinery. The expansion project 
was named Fertil 2 and was being carried out by Samsung 
Engineering and Construction Co. Ltd. of the Republic of 
Korea. Fertil 2 would increase the company’s capacity to 
2 Mt/yr of granulated urea and was expected to be completed 
in early 2013. The company was looking into producing 
ammonium sulfate and sulfur-coated urea (Ruwais Fertilizer 
Industries Ltd., 2013). 

Sulfur.—Production of sulfur, which amounted to about 
1.9 Mt in 2012, was expected to increase by more than threefold 
to 7 Mt/yr by 2015 following the completion of natural gas 
production projects from the Bab, the Hail, and the Shah 
oilfields by 2015. The presence of high levels of hydrogen 
sulfide (about 30%) in the Bab, the Hail, and the Shah oilfields 
requires removal of hydrogen sulfide (a process known as 
sweetening) from the natural gas, which would result in 
capturing of sulfur as a byproduct (Al Hosn Gas, 2013; Arab 
Fertilizers Association, 2013). 

Construction work for the Shah-Habshan Ruwais railway 
project continued in 2012. Transport of the first freight on 
the $1.28 billion railway line was expected to begin in 2013. 
Phase 1 of the Shah-Habshan Ruwais railway project would 
extend 264 km from Shah and Habshan to Ruwais, to transport 
the Adnoc’s shipments of granulated sulfur from the Shah and 
the Habshan oilfields to the Port of Ruwais for export. The 
railway, which is owned by Etihad Rail and operated by Adnoc, 
would have the capacity to move 8 Mt/yr of sulfur (Railway 
Gazette, 2011; ConstructArabia, 2013). 
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4 Mineral Fuels and Other Sources of Energy 
ty 
Natural Gas.—Adnoc had been carrying out an integrated 
% gas development project, which would build new onshore and 
k offshore gas processing plants at Habshan and Ruwais in Abu 
i Dhabi. The $7 billion project was scheduled to be completed 
3 in 2013. Gas received from the Umm Shaif field would be 
x processed at the Habshan and the Ruwais facilities, which would 
: include a natural gas liquids (NGL) train with the capacity to 
3; produce a combined total of 27,000 t/d of NGL and liquefied 
21 petroleum gas (U.S. Energy Information Administration, 2013). 
a Al Hosn Gas was a joint venture of Adnoc Occidental 
g Petroleum Corp. of the United States that was established in 
2 2011 to manage the Shah Gas Development (SGD) project. 
¢¢ Adnoc would own 60% equity share in the project and 
Occidental would own the remaining 40%. The SGD project, 
a Which was divided into eight packages, would entail installing 
,: several gas-gathering systems and constructing processing trains 
4: to handle 28.3 million cubic meters per day of gas at Shah, 
constructing a storage and shipping facility near the plant, and 
4 building sulfur-exporting structures at the Ruwais Industrial 
,, Complex. The project aimed to produce 14.2 million cubic 
,; meters per day of network gas, 4,400 t/d of NGL, 33,000 barrels 
per day (bbI/d) of condensates, and 9,200 t/d of granulated 
rf sulfur by 2013 (Mirza, 2011; Al Hosn Gas, 2013). 
Nuclear Energy.—In July, the Emirates Nuclear Energy 
, Corp. (ENEC) commenced construction of the country’s 
E Fite nuclear powerplants (Barakah 1 and Barakah 2), which 
. would be located in the western part of the Emirate of Abu 
¢ Dhabi. Construction work was carried out by a consortium of 
companies led by Korea Electric Power Corp. (KEPCO) to build 
, and operate four 1,400-MW nuclear powerplants for the UAE 
* nuclear energy program. The KEPCO-led consortium included 
‘ Doosan Heavy Industries & Construction Co. Ltd., Hyundai 
, Engineering and Construction, Samsung C&T Corp. (all of 
the Republic of Korea), and Westinghouse Electric Co. LLC 
of the United States. The Barakah | nuclear powerplant was 
, being built by Hyundai Engineering and Construction and was 
* expected to be completed in 2017 at a cost of $3.1 billion. The 
main contractor for the construction of the Barakah 2 nuclear 
4 powerplant was Samsung C&T Corp. The $2.5 billion project 
‘ was expected to be completed in 2018 (Emirates Nuclear Energy 
” Corp., 2013c). 
, + In August, ENEC selected the companies that would supply 
’ nuclear fuel for the four proposed energy plants in the UAE. 
Rio Tinto p.l.c. of the United Kingdom and Uranium One 
* Inc. of Canada would supply natural uranium, ConverDyn 
_ of the United States would provide conversion services, 
 URENCO Ltd. of the United Kingdom would be responsible for 
enrichment services, and Areva Group of France and TENEX (a 
’ subsidiary of the Joint Stock Company Atomic Energy Power 
* Corp. of Russia) would supply uranium concentrates, conversion 
* services, and enrichment services. The enriched uranium would 
> be supplied to KEPCO Nuclear Fuels (KNF), which would 
* manufacture the fuel assemblies for use in the UAE plants. 
4 In September, the Export Import Bank of the United States 
> approved a $2 billion loan to the UAE peaceful nuclear energy 
program (Emirates Nuclear Energy Corp., 2013a, b). 
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In September, the Governments of Canada and the UAE 
signed a memorandum of understanding between the two 
countries. The cooperation agreement would allow the Canadian 
nuclear companies to provide products and services for the 
UAE’s civilian nuclear energy program under the guidelines of 
the International Atomic Energy Agency (World Nuclear News, 
2012). 

Petroleum.—Adco embarked on increasing Abu Dhabi’s 
onshore crude oil production capacity to 1.8 Mbbl/d by 2015 
from the current (2012) capacity of 1.6 Mbbi/d. The company 
was implementing a multibillion dollar fullfield development 
program for the Asab, the Bab, the Bida Al Qemzan, the 
Qusahwira, the Sahil, and the Shah fields. Zadco and 
Adma-Opco were working on increasing offshore production to 
1.75 Mbbl/d from the offshore Satah, Umm al-Dalkh, and Upper 
Zakum fields (Salisbury, 2011). 

The UAE’s petroleum refining capacity increased slightly in 
2012 to 471,300 bbl/d from 466,300 bbl/d in 2011. Al Ruwais 
refinery, which was operated by Adnoc, and Emirate Oil 
Refinery at Jabal Ali, each had 120,000 bbi/d of capacity. 
Adnoc’s Umm AI Narr refinery, 90,000 bbl/d; the Sharjah 
Oil Refinery at Hamriyah, 71,300 bbl/d; and the Metro Oil 
Refinery at Fujairah, 70,000 bbl/d. Takreer was implementing a 
$10 billion plan that encompassed three large expansion projects 
for the Ruwais oil refinery. Takreer was building Group III base 
oils production facilities at the Ruwais refinery with a capacity 
to produce 500,000 t/yr of Group III base oils and 100,000 t/yr 
of Group II base oils. Group III base oils are advanced formula 
base oils used as lubricants for automotive engines (Abu 
Dhabi Oil Refining Co., 2013; Organization of the Petroleum 
Exporting Countries, 2013). 

The Fujairah Zone for Petroleum Industry (FOZ) completed 
building a hydrocarbon storage facility with a total of 262 tanks 
capable of storing up to 7 million cubic meters of crude oil 
and petroleum products. RAK Petroleum Co. Ltd. and DNO 
International ASA of Norway, which was a natural gas and oil 
company with a focus on the Middle East and North Africa and 
which was listed on the Oslo Stock Exchange, completed the 
merger of their oil and gas assets (Emirates 24/7, 2011; RAK 
Petroleum Co. Ltd., 2011). 

Renewable Energy.—Masdar’s renewable energy project 
moved forward in 2012. The project was scheduled to be 
completed by 2014 at a cost of $22 billion. Masdar planned 
to build a hydrogen powerplant at Ruwais that would provide 
420 MW of electric power-generating capacity, desalinate 
seawater using reverse osmosis technology to produce 
5.3 million to 6.6 million liters per day of water, and have a 
carbon capture and storage capability. The carbon capture and 
storage project would involve the building of structures capable 
of holding carbon dioxide emitted from (a) Emirates Steel’s 
steel rolling mills at Mussafah (up to 800,000 t/yr); (b) the 
planned hydrogen powerplant joint venture with BP p.l.c. at 
Shuwerthat; (c) Emal’s powerplant at Taweelah; and (d) the 
independent water and powerplant at Taweelah. Masdar planned 
to capture and store 5 Mt/yr of carbon dioxide and to sell it to 
Adnoc, which would inject it into Adnoc’s oilfields (Masdar, 
2013). 
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In 2012, Shams Power Co. P.J.S.C., which was owned by 
Masdar (60%) and Total Abengoa Solar Emirates Investment 
Co. (a 50-50 joint venture of Abengoa Solar S.A. of Spain and 
Total S.A. of France) (40%) moved forward with building a 
100-MW-capacity concentrated solar powerplant called Shams 1 
in Abu Dhabi. Shams 1, which would be the region’s largest 
single concentrated solar powerplant, was completed in early 
2013. The $600 million solar powerplant, which used 5 Mt 
of sand for the manufacturing of solar panels, was designed 
to displace 175,000 t of carbon dioxide and to supply 20,000 
homes with electricity (Shams Power Co. P.J.S.C., 2013). 


Outlook 


The economy of the UAE is projected to grow modestly in 
the next 5 years. The Government of Abu Dhabi plans to invest 
$90 billion in the next 5 years on infrastructure-related projects 
that would boost the economy and create jobs. Abu Dhabi 
also plans to continue to invest in renewable energy sources 
and technologies within the UAE and around the world. The 
UAE its expected to become a major producer of aluminum 
because of the merger of Dubal and Emal in one entity named 
Emirates Global Aluminium (EGA) in 2013. EGA would be 
the world’s fifth-ranked aluminum company and would be 
valued at $15 billion. The new company would have 2.4 Mt/yr 
of primary aluminum production capacity and a combined 
power generation capacity of 5,350 MW when the construction 
of Emal’s phase 2 expansion project is completed in 2014. In 
2013, Mubadala acquired BHP Billiton of Australia’s share of 
a bauxite deposit owned by Guinea Alumina Corp. and became 
the sole owner of Guinea Alumina Corp. Guinea Alumina held 
a 50-year mining concession containing about 1.3 billion metric 
tons of bauxite in Guinea. Mubadala has also created a joint 
venture—Jiangsu Suyadi Tancai Company Ltd. (Suyadi)—with 
Zhenjiang Coking Gas Group Company (ZCGG) of China in 
2013 to produce 500,000 t of anode-grade calcined petroleum 
coke in China; most of the production was to be used to 
supply Mubadala’s aluminum smelters in the UAE (Mubadala 
Development Company P.J.S.C., 2013). 
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TABLE | 
UNITED ARAB EMIRATES: PRODUCTION OF MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


Commodity’ 2008 2009 2010 si 
METALS . ; 
Aluminum, primary 945 955 1,400 1,800 ‘ 1,820 
Chromite ore 34 24 oe iat - 
Iron and steel: 
Direct-reduced iron os de 1,180 2,250 ' 2,720 
Steel, crude 100 100 500 2,000 2408 
Hot-rolled long products 1,460 1,170 1,580 1,950 2,156 ' 
Concrete-reinforcing bars ~ -- - = 158 
INDUSTRIAL MINERALS 
Cement, hydraulic 21,885 18,997 18,000 18,000 17,000 
Gypsum® 875° 760° 720 ° 720 ' 680 
Lime 147° 147° 174° 340 ' 400 
Nitrogen: 
N content of ammonia 380 380 392 386 330 
N content of urea 284 284 310 324 289 
Stone, crushed* 150,000 150,000 100,000 100,000 100,000 
Sulfur’ 2,175 2,175 1,829 1,885 1,900 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross million cubic meters 80,550 75,840 79,778 82,433 85,613 
Dry do. 50,240 48,800 51,300 52,300 54,308 
Natural gas plant liquids thousand 42-gallon barrels 91,250 91,250 98,550 * 146,000 * 146,000 
Petroleum: 
Crude and condensate do. 1,127,120 1,003,750 1,046,455 1,212,530 1,233,700 
Refinery products: 
Liquefied petroleum gas do. 3,577 5,840 6,570 8,103 6,606 
Gasoline do. 18,469 23,725 24,090 ' 33.945 ' 31,755 
Kerosene and jet fuel do. 36,682 ' 50,370 ' 55,845 ' 62,415 ' 64,970 
Distillate fuels do. 27,704 ' 36,865 ' 43,435 ° 46,720 ' 39,420 
Residual fuels do. 4,708 ' 23,542 ' 20,184 ' 22,740 ' 12,592 
Other do. 31,792 ° 55,042 ' 970 ' 76,650' TSB 
Total ; ~ do. 122,932" _—«(195,384" 151,094 * 250,593 = IE 
“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. -- Zero. 


'Table includes data available through December 31, 2013. 

7In addition to the commodities listed, industrial minerals, such as common clays, diabase, gravel, limestone, marble, sand, salt, and shale presumably are 
produced, but output is not reported, and available information is inadequate to make reliable estimates of output. 

: Byproduct of petroleum refining and natural gas processing. 
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TABLE 2 


UNITED ARAB EMIRATES: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


= Major operating companies Annual 
Commodity and major equity owners Location of main facilities capacity 
Aluminum Dubai Aluminum Co. Ltd. (Dubal) (Investment Jebel Ali, Dubai 950 
Corp. of Dubai, 100%) 
Do. Emirates Aluminium Co. Ltd. (Emal) [Dubai Aluminum Co. Khalifa Port and Industrial Zone (KPIZ), 800 
Ltd. (Dubal), 50% and Mubadala Development Co., 50%] Abu Dhabi 
Cement: 
Portland Aditya Birla Star Cement Grinding plant at Abu Dhabi 1,100 
Do. do. Grinding plant at Ajman 1,000 
Do. do. Clinker plant at Ras Al Khaimah 2,200 
Do. Arabian Gulf Cement Company LLC Ajman 1,100 
Do. Bin Hamel Nael Cement Co. Grinding plant at Al-Ain 500 
Do. Binani Cement Factory LLC Grinding plant at Jabal Ali 2,000 
Do. Emirates Cement Factory [Arkan Building Materials Co. (Arkas Abu Dhabi 2,300 
a subsidiary of SENAAT General Holding Corp.] 
Do. Al Ain Cement Factory [Arkan Building Materials Co. (Arkan), Al-Ain 3,400 
a subsidiary of SENAAT General Holding Corp.] 
Do. Cemex Falcon LLC Grinding plant at Dubai 1,600 
Do. Fujairah Cement Industries P.S.C. Dibba, Fujairah 2,800 
Do. Gulf Cement Co. (National Investment Co. of Khor Khuwair, Ras Al Khaimah 3,800 
Kuwait, 27%, and Government of Ras Al Khaimah, 8%) 
Do. Hamriyah Cement Co. FZC (Bin Kamil Investment Group) Grinding plant at Sharjah 1,000 
Do. Jebel Ali Cement Co. (Sharaf Industries, 100%) Jebel Ali, Dubai 840 
Do. KCC Co. LLC Grinding plant at Sharjah 500 
Do. Lafarge Emirates Cement L.L.LC. Fujairah 3,200 
“ Do. National Cement Company P.S.C. (Holcim Ltd.) Sharjah 2,200 
Do. Pioneer Cement Industries LLC (Raysut) Ras Al Khaimah 1,200 
Do. Ras Al Khaimah Cement Co. P.S.C. Khor Khuwair, Ras Al Khaimah 1,000 
Do. Sharjah Cement and Industrial Development Co. (private, Sharjah 3,500 
70%, and Government of Sharjah, 30%) 
Do. Teba Cement Co. Grinding plant at Abu Dhabi 1,100 
Do. Umm AlI-Qaywayn Cement Industries Co. P.S.C. Umm al-Quwain 1,600 
L Do. Union Cement Co. (Government of Ras Al Khaimah, 41%, Khor Khuwair, Ras Al Khaimah 4,800 
v and Abu Dhabi Investment Authority, 20%) 
White Ras Al Khaimah Company for White Cement and Ras Al Khaimah 450 
Construction Materials 
Clay Fujairah Natural Resources Corp. (FNRC) Fujairah 2,000 
Gold, refined metric tons Al Etihad Gold L.L.C. Al Quoz, Dubai 200 
Do. do. Al Etihad Gold Refinery DMCC Jumeirah Lake Towers, Dubai 200 
Do. do. Emirates Gold (private, 100%) Dubai 200 
Do. do. Al Ghurair Giga Gold (private, 100%) do. 100 
Do. do. ARY Aurum Plus (private, 100%) Sharjah 25 
Do. do. Al Ghaith Gold (private, 100%) Dubai 100 
Do. do. _Kaloti Jewellery Group Sharjah 300 
Iron and steel: 
lron, direct-reduced Emirates Steel Industries P.J.S.C. (SENAAT General Holding Abu Dhabi 3,000 
Corp., 100%) 
Do. Al Nasser Industrial Enterprises LLC do. 250 
Steel: 
Billet Emirates Steel Industries P.J.S.C. (SENAAT General Holding do. 2,000 
Corp., 100%) _ 
Do. Al Nasser Industrial Enterprises LLC do. 220 
Wire rod Emirates Steel Industries P.J.S.C. (SENAAT General Holding _— do. 480 
Corp., 100%) 
Rebar do. do. 620 
Do. Alam Steel Dubai 500 
Do. Al Nasser Industrial Enterprises LLC Abu Dhabi 90 
See footnotes at end of table. 
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TABLE 2—Continued 
UNITED ARAB EMIRATES: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


ee 


Major operating companies Annual 
Commodity and major equity owners Location of main facilities _ Capacity 
Iron and steel—Continued: 
Steel—Continued: 
Rebar—Continued Essar Steel-India Hamriyah Free Zone, Sharjah 1,000 
Do. Hamriyah Steel FZC (Metalloinvest, 80%; and Sheikh do. 1,000 
Sultan Bin Khalifa Al Nahyan, 20%) —— 
Do. Union Iron & Steel Company LLC Abu Dhabi 500 
Do. Conares Metal Supply Ltd. Dubai = 400 
Do. Star Steel International LLC Jebel Ali, Dubai; Hamriyah Free Zone, Sharjah _ 360 
Do. Al Ghurair Iron and Steel Co. Abu Dhabi ra 350 
Lime Emirates Lime factory (AlJazaeera Industrial Group) Abu Dhabi 7 350 
Do. Ras Al Khaimah Lime Co. (Ras Al Khaimah Company for Ras Al Khaimah 350 
White Cement & Construction Materials) 
Natural gas, liquefied Abu Dhabi Gas Liquefaction Company Ltd. (Adgas) Das Island 5,149 
Nitrogen: a= 
Ammonia Ruwais Fertilizer Industries (Fertil) (Abu Dhabi National Oil Ruwais, Abu Dhabi 460 
Co., 66.66%, and Total Group, 33.33%) 
Urea do. do. — 800 
Petroleum: 
Crude thousand Abu Dhabi Company for Onshore Oil Operations (Adco) Onshore Abu Dhabi oilfields, including the Asab, 1,300 
42-gallon [Abu Dhabi National Oil Co. (Adnoc), 60%; BP p.l.c., 9.5%; the Bab, the Bu Hasa, the Jarn Yaphour, the Sahil, 
barrels per day Exxon Mobil Corp., 9.5%; Royal Dutch Shell Group, 9.5%; — the Shah, Abu Al Bukhoosh, and the Arzanah fields 
Total S.A., 9.5%; Participations and Explorations Corp., 2%] ==. 
Do. do. Abu Dhabi Marine Operating Co. (Adma-opco) [Abu Dhabi Offshore Abu Dhabi oilfields, including the Umm ~ 600 
National Oil Co. (Adnoc), 60%; BP p.l.c., 14.67%; Sharif and the Zakum fields 
Total S.A., 13.33%; Japan Oil Development Corp., 12%] a — 
Do. do. Zakum Development Co. (Zadco) [Abu Dhabi National Oil | Offshore Abu Dhabi oilfields, including the Satah, S518 
Co. (Adnoc), 63.36%; ExxonMobil Abu Dhabi Offshore the Umm AI-Dalkh, and the Upper Zakum fields 
Petroleum Company Ltd., 24.64%; Japan Oil Development 
Corp., 12%] t; a ae 
Do. do. Dubai Petroleum Establishment, 100% Dubai oilfields, including the Margham, the Falah, —«*2100 
the Fateh, the Rashid, and the S.W. Fateh fields 
Do. do. Ras Al Khaimah Gas Commission Ras Al Khaimah oilfields, including the Saleh fields | 
Do. do. BP p.l.c. and Crescent Petroleum Company Inc. Sharjah oilfields, including the Kahaif, the Saja, 50 
= | the Moveyid, and the Mubarek fields __ 
Refinery products do. Abu Dhabi Oil Refining Co. (Takreer) [Abu Dhabi National Ruwais refinery, Ruwais, Abu Dhabi itn. 120 
Oil Co., (Adnoc), 100%] 
Do. do. do. Umm AI Nar refinery, Abu Dhabi 90 
Do. do. Emirates National Oil Company Ltd. (Investment Corp. Jebel Ali refinery, Jebel Ali, Dubai a 420 
of Dubai, 100%) 
Do. _do. Sharjah Oil Refining Co. F.Z.C. (FAL Group, 100%) Hamriyah Free Trade Zone, Sharjah ; 7 
Do. do. _ Metro Oil Corp. Fujairah as ~~ 70 
Salt_ Alghaith Industries (Al Ghaith Holding PJSC) Mussafah, Abu Dhabi 110 
Sand. Fujairah Natural Resources Corp. (FNRC) _ Fujairah ; 20,000 
Silica, glass Guardian Zoujaj International Float Glass Co. LLC (Guardian Ras Al Khaimah - 255 
RAK) -_ 
_ Do. Emirates Float Glass LLC (Dubai Investment PJSC, 100%) _ Industrial City 1 and 2, Abu Dhabi _ ~ 440 
Silver, refined __metrictons__ Emirates Gold (private, 100%) —__ Dubai £ ; 100 
Sulfur Abu Dhabi National Oil Co. (Adnoc) Abu Dhabi : 2,000 


Do., do. Ditto. 
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THe MINERAL INDUSTRY OF YEMEN 
By Mowafa Taib 


In 2012, Yemen was going through a period of political 
transition following a year of civil unrest and popular protests, 
which led to the departure of the incumbent President who 
had been ruling the country for more than three decades. 

A presidential election took place on February 21, 2012, in 
accordance with the Political Transition Initiative. The former 
Vice President won the election and was sworn in as the newly 
elected President on February 25 (U.S. Department of State, 
2013). 

Yemen’s mineral commodity exports included mainly crude 
oil and liquefied natural gas (LNG) in addition to modest 
quantities of dimension stone, gypsum, and salt. At the end of 
2012, the country’s proved reserves of crude oil and natural gas 
were estimated to be 3.0 billion barrels and 479 billion cubic 
meters (16,900 billion cubic feet), respectively. According to 


~ the Yemen Geological Survey and Mineral Resources Board 


ig 
ig 


(GSMRB), the country has ample mineral resources that could 
be produced but were not yet being developed. They include 
metals, such as cobalt, copper, gold, nickel, platinum-group 
metal (PGMs), silver, and zinc, and industrial minerals, such as 
black mineral sands, celestine, clays, dolomite, feldspar, fluorite, 
gypsum, limestone, magnesite, perlite, pure limestone, quartz, 
salt, sandstone, scoria, talc, tantalum, and zeolites (Yemen 
Geological Survey and Mineral Resources Board, 2013b, c; 

BP p.l.c., 2013, p. 6, 20). 


Minerals in the National Economy 


Yemen’s gross domestic product (GDP) increased only 
by 0.1% in real terms in 2012 compared with a decrease of 
10.5% (revised) in 2011. The slow growth in the economy was 
attributed to political unrest and the lack of security in many 
parts of the country throughout 2011 and 2012 (International 
Monetary Fund, 2013, p. 10). 

Before the political crisis in 2011, the mineral industry 
in Yemen, which consisted mainly of crude oil and LNG 
production and export, made up 80% of the value of Yemeni 
exports, provided 50% of Government revenue, and contributed 
14% of the country’s GDP (Central Bank of Yemen, 2012, p. 31; 
International Monetary Fund, 2013, p. 10). 

Exports by the United States to Yemen were valued at 
$469 million in 2012 compared with about $390 million in 2011. 
The value of U.S. imports from Yemen, however, decreased to 
$87 million in 2012 from a revised $562 million in 2011. The 
decrease was attributable to a sharp decrease in U.S. imports of 
crude oil, fuel oil, and LNG (U.S. Census Bureau, 2012). 


Government Policies and Programs 


The GSMRB was the state agency responsible for mineral 
production under the Ministry of Oil and Minerals. It had been 
actively promoting the country’s substantial mineral resources 
and facilitating foreign investment in the country’s mineral 
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sector by adopting mining laws that adhere to international 
industry standards. The GSMRB also provided chemical 
analyses, drilling, geophysical, and geotechnical services, 
geologic maps, geo-environmental studies, information on 
mineral reserves and mineral occurrences in the country, and 
remote sensing studies (Yemen Geological Survey and Mineral 
Resources Board, 2013d). 


Production 


Petroleum production decreased by 21% to 180,000 barrels 
per day (bbl/d) in 2012 from 228,000 bbl/d in 2011, which, in 
turn, was a decrease of about 22% from the average production 
of 291,000 bb/d in 2010. Similarly, natural gas production 
(which was mainly exported as LNG) also decreased by 21% 
to 7,600 million cubic meters in 2012 from 9,600 million cubic 
meters in 2011. The decrease in crude oil production continued 
to follow the general downward trend in production since 2000 
and was attributable to disruption of production following 
incidents of sabotage by rebels. On August 21, an attack on the 
pipeline that carried natural gas from Block 18 to the Balhaf 
LNG export terminal was confirmed by Yemen LNG Co. 
(table 1; Yemen LNG Co., 2012; BP p.l.c., 2013, p. 8, 22). 


Structure of the Mineral Industry 


Article 8 of Yemen’s Constitution gives the state ownership 
of the country’s mineral and energy resources. Metallic and 
industrial mineral exploration and production operations are 
governed by law No. 22 of 2010 Concerning Mining and 
Quarries, which became known as the Mines and Quarries 
law. The Mines and Quarries law, which was approved 
by the Government in 2010 and by the Parliament on 
December 16, 2011, regulates prospecting, exploration, and 
mining operations as well as artisanal mining. A royalty of 
8% is applied on the gross value of produced precious and 
semiprecious stones; 5%, on the value of nonmetallic minerals 
produced; and 3%, on the value of metallic and other minerals 
produced. The law also imposes a 35% income tax on remitted 
dividends and grants an exemption on import duties during 
mine construction. Under the new law, a prospecting permit is 
granted for a period of 1 year for an area of up to 10,000 square 
kilometers (km), and exploration permits are granted for an area 
of up to 1,000 km? for a period of 4 years and can be renewed 
twice for two 4-year periods for metallic and precious metals. 
Mining permits are issued for a 25-year period and can be 
renewed indefinitely in 10-year increments. Quarrying permits 
are issued for 10-year periods for areas between 0.5 km? and 
2 km? and can be extended indefinitely in 10-year increments. 
Artisanal mining permits are issued for a period of 2 years for 
an area of 1 km? and can be renewed indefinitely for periods 
of 1 year at a time (Arab Industrial Development and Mining 
Organization, 2012, p. 242). 
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According to the GSMRB, the number of mining companies 
that had mining permits in Yemen decreased to 12 companies 
in 2012 from 16 companies in 2011. These companies were 
3S Minerals Pvt. Ltd. of India and the United Kingdom, Ansan 
Wikfs (Hadramaut) Ltd. of the United Kingdom, Arab Mining 
Co. of Jordan, Cantex Mine Development Corp. of Canada, 
C.C. Mining S.A. of Panama, Jabal Salab Co. (Yemen) Ltd. of 
the Cayman Islands, Naine Minerals and Resources Pte. Ltd. of 
Singapore, Stone Resources (Yemen) Ltd. of China, Thani Dubai 
Mining Ltd. of the United Arab Emirates, Vale International 
S.A. of Brazil, Volrock Mining Ltd. of Saudi Arabia and the 
United Kingdom, and Yemen Iron Steel Ltd. Work by these 
companies was completely halted in 2011 and during most 
of 2012 because of the political crisis and lack of adequate 
security. Most of the companies were planning to resume their 
exploration activity once adequate security is in place (Yemen 
Geological Survey and Mineral Resources Board, 2013d). 


Commodity Review 


Metals 


Cobalt, Copper, Nickel, and Platinum-Group Metals.— 
The GSMRB listed seven areas that are highly prospective for 
cobalt, copper, nickel, and platinum-group minerals (PGM) 
mineralization and were open for exploration and development. 
Three companies held six exploration permits on six properties. 
The companies included Ansan, Cantex, and Stone Resources. 
Ansan was prospecting for copper and nickel in northeastern 
Al] Bayda city. The permit area, which contains amphibolite, 
gabbro, gabbro-norite, and pyroxenite rocks, has high potential 
for the occurrence of copper-nickel mineralization as indicated 
by geochemical anomalies for copper and nickel (Ansan Wikfs 
(Hadramaut) Ltd., 2013). 

Cantex was exploring for cobalt, copper, nickel, and PGMs at 
three locations in northeastern Yemen. These locations included 
the Al Masna’a, the Suwar, and the Wadi Qutabah properties. 
The Al Masna’a project is located in the Saadah region about 
205 kilometers (km) northwest of Sana’a, and 25 km south of 
Yemen’s border with Saudi Arabia. The company planned to 
resume work at the Al Masna’a area as soon as the security 
situation in the permit area improves but decided not to renew 
its exploration license at the Suwar and the Wadi Qutabah 
properties as of June 2013 (Cantex Mine Development Corp., 
2013; Yemen Geological Survey and Mineral Resources Board, 
2013c). 

Gold.—Exploration studies conducted by the GSMRB 
indicated the presence of 50 deposits prospective for gold and 
silver throughout Yemen. The GSMRB listed 17 locations in 
Yemen that were open for foreign investment. In 2012, five 
companies held gold exploration permits in seven locations. 

In December 2011, Cantex signed an option agreement with 
WCP Resources Ltd. (WCP) of Australia, which would enable 
WCP to earn up to 70% interest in the Al Hariqah gold project 
by funding advanced exploration and mine development to 
commercial production. The Al Hariqah gold deposit 1s located 
130 km northwest of Sana’a (Cantex Mine Development Corp., 
2011, 2012; Yemen Geological Survey and Mineral Resources 
Board, 2013c). 
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Ansan held a prospecting permit for the Shatbah property 
(Abyan Province), which was known from earlier exploration 
studies carried out by geologists from the Soviet Union and 
their Yemeni counterparts for its potential for gold, base-metal, 
and rare-earth element mineralization. Studies indicated the 
presence of gold in quartz veins and alteration zones that range 
from 0.1 to 35 grams per metric tons (g/t) gold, 18 to 100 g/t 
silver, 0.3 to 1.5% lead, 0.1% to 1% Zn, and up to 0.3% copper. 
The company was conducting followup exploration work that 
included mapping and sampling of quartz veins and alteration 
zones [Ansan Wikfs (Hadramaut) Ltd., 2013]. 

Iron Oxide Pigments and Titanium.—Nine sites had been 
identified by the GSMRB as potential locations for iron oxide 
pigments and titanium mining in Yemen. The GSMRB awarded 
a permit to Yemen Iron Steel Co. to explore for iron oxide in 
the Thanyiah property, which is located in Ma’rib Province, and 
Shabbir Metals Co. was exploring in the Sabah site (Al Bayda 
Province) and reported 800,000 metric tons (t) of ore that contains 
74% iron oxide pigments. The National Cement Co. was awarded 
a permit to explore for iron oxide pigments at the Um Halwal 
(Majil) property in Abyan Province. Estimates for resources 
at this site were 46,000 t grading 68% iron oxide (Yemen 
Geological Survey and Mineral Resources Board, 2013c). 

Lead and Zinc.—Eleven areas were available for lead and 
zinc exploration and production in Yemen. Two companies 
held mining permits—Jabal Salab and Naine Minerals and 
Resources. The Jabali zinc and silver mine site remained 
idle during 2011 and 2012 pending the arrangement of about 
$100 million in replacement finance. The project, which was 
owned by Jabal Salab, was the first large-scale metal mine 
planned in Yemen. The Jabali Mine is located near Nehim about 
110 km northeast of Sana’a. Jabal Salab was jointly owned by 
ZincOx Resources p.1|.c. (52% interest) and Ansan (48%). The 
deposit was estimated to contain 12.6 million metric tons (Mt) 
of oxide resources grading 18.9% zinc, 1.2% lead, and 68 g/t 
silver, and reserves were estimated to be 8.7 Mt grading 9.2% 
zinc with a cutoff grade of 4.4%. In March 2013, ZincOx sold 
its interest in Jabal Salab to its joint-venture partner Ansan, 
which made Ansan the sole owner of the project [Ansan Wikfs 
(Hadramaut) Ltd., 2013; Yemen Geological Survey and Mineral 
Resources Board, 2013c; ZincOx Resources p.I.c., 2013]. 

Niobium and Tantalum.—Rare-earth element 
mineralization, as well as tantalum and niobium mineralization, 
have been reported by the GSMRB within carbonatite and 
pegmatite formations in the Precambrian basement rocks in 
the following areas: the Lawdar (Al Bayda Province), the 
Nisab and the Marbone (Shabwah Province), the Sabab and 
the Burha (Abyan Province) and in Tertiary granitic intrusions 
in the Malhan (Al Mahwit Province). The GSMRB invited 
investors to develop mining projects in the Kitaf area (Sa’adah 
Province), which contained 0.04% tantalum. The Mubeen-La’ah 
Valley (Hajjah Province), which had anomalies that contained 
0.15% tantalum and 0.74% tungsten. At Malhan Mountain in 
Al Mahwit Province, concentrations of tantalum (0.013% to 
0.29%) were reported. At the Sabab-Burha property (Abyan 
Province), anomalies of up to 0.12% tantalum and 0.01% to 
0.85% niobium were measured. Resources at the Lawdar area in 
Abyan Province were estimated to contain 14.5% beryllium and 
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27,700 t grading 3.8% total rare-earth oxides (REOs). Another 
‘Meposit at the Lawdar site was estimated to contain between 
q 00,000 and 120,000 t of REOs, 10,000 t of niobium oxide, 
‘and between 100,000 and 250,000 t of barium (Arab Industrial 
“Development and Mining Organization, 2012, p. 108; Yemen 
“Geological Survey and Mineral Resources Board, 2013c). 
i Ansan held two mining permits in the Nisab and the Mujab 
‘properties, which are located in Shabwah Province in southern 
Yemen. Earlier geochemical analyses from differentiated 
ipegmatite’s samples indicated the presence of lithium, niobium, 
tantalum (0.006% to 0.04%), and tin (more than 0.05%). 
zAnsan estimated the mineral resources to be 30,000 to 40,000 t 
wof niobium oxide and REO each. The company measured 
“concentrations of between 0.01% and 0.13% niobium and 
rbetween 0.005% and 0.01% tantalum at the Nisab site, and 
ybetween 0.02% and 0.05% tantalum and between 0.01% and 
20.02% niobium at the Mujab site (Ansan Wikfs (Hadramaut) 
Ltd., 2013). 
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Yemen hosts a substantial number of industrial mineral 

ydeposits. The resource estimates include limestone, 27 billion 

;;metric tons (Gt); sandstone, 10 Gt; pure limestone, 9.7 Gt; 

dolomite 8.5 Gt; gypsum and pure sandstone, 4.6 Gt each; 

xscoria, 4.3 Gt; pumice, 2.3 Gt; rock salt, 975 Mt; perlite, 

3850 Mt; black sands and zeolite, 500 Mt each; basalt, more than 
41310 Mt; clays, 280 Mt; kaolin, more than 10 Mt; magnesite, 
"140 Mt; feldspar, 115 Mt; and quartz, 30 Mt. Additionally, 

"the country hosts substantial but still undetermined resources 
vor talc and an estimated 720,000 t of fluorite (Arab Industrial 

: Development and Mining Organization, 2012, p. 109; Yemen 

"Geological Survey and Mineral Resources Board, 2013b). 

, Production of industrial minerals for 2009 (the latest year 
™ for which reliable data were available) included 5.9 Mt of 
, limestone, 2.5 Mt of pumice, 683,000 t of clays, 498,000 t of 
* scoria, 200,000 t of gypsum, and 79,000 t of rock salt. The 

Daher of employees in the construction sector and in industrial 

, quarries and mines in 2009 exceeded 12,000 employees. 

~  Cement.—Cement production from the state-owned plants 

decreased to 951,000 t in 2011 (the latest year for which reliable 
” data were available) compared with 1.86 Mt produced in 2010 

, and 2.1 Mt in 2009. The decrease was attributed to halts in 
hassel at three of the country’s five cement plants because 
“of protests and political unrest. Production at Amran Cement 

§ _ Factory and National Cement Co. continued without interruption 

: (Global Cement, 2012; Economic Bulletin, The, 2013, p. 10). 

Stone, Dimension.— Yemen holds abundant resources of 

’’ dimension stone and other construction materials. The GMSRB 

* estimated the dimension stone resources throughout the country 

: to be 14.3 Gt for limestone; 7.3 Gt for granite and gabbro; 926 
* million cubic meters for volcanic tuff and ignimbrite; 370 Mt 

% for basalt; 484 Mt for marble; and 6 Mt for travertine. The 

’ GMSRB also reported that 12.5 Mt of limestone was produced 

” in 2009 (the latest year for which reliable data were available); 

" volcanic tuff, 2.7 Mt; basalt, 899,000 t; marble, 690,000 t; 

’ granite, 220,000 t; and sandstone, 123,000 t (Arab Industrial 
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Development and Mining Organization, 2012, p. 110; Yemen 
Geological Survey and Mineral Resources Board, 2013a). 


Mineral Fuels 


Petroleum.—In 2012, 11 oil companies produced crude 
oil from 12 blocks—Calvalley Petroleum Ltd. of Cyprus 
(Block 9); Canadian Nexen Yemen Ltd. (a subsidiary of Nexen 
Inc. of Canada) (Block 51); DNO Yemen (a subsidiary of DNO 
International ASA of Norway) (Blocks 32 and 43 ); Dove 
Energy Ltd. of the United Kingdom (Block 53); Jannah Hunt 
Oil Co. (a subsidiary of Hunt Oil Co. of the United States) 
(Block 5); Korea National Oil Co. (KNOC) (Block 4); Masila 
Petroleum Exploration and Production Co. (PetroMasila) 
(Block 14); Occidental Petroleum Yemen (a subsidiary of 
Occidental Petroleum Corp. of the United States) (Block $1); 
OMV A.G. of Austria (Block $2); state-owned Safer E&P 
Operations Co. (Block 18); and Total E&P Yemen (a subsidiary 
of Total S.A. of France) (Block 10) (table 2; Petroleum 
Exploration and Production Authority, 2013). 

In 2012, 11 international oil companies were exploring for 
crude oil in 26 exploration blocks, and an additional 66 blocks 
were open for exploration in Yemen. C.C.C. for Oil & Gas 
(a subsidiary of Consolidated Contractor Co. of Greece) 
was exploring for oil at the Al-Furt area (Block 33) and the 
South Al-Furt area (Block 49). Gallo Oil (Jersey) Yemen Inc. 
(a subsidiary of PT Bumi Resources Tbk of Indonesia) was 
exploring for oil at the Al-Armah area (Block 13) and the 
East Al-Mabar area (Block R2). Kuwait Energy Yemen (a 
subsidy of Kuwait Energy Co.) had exploration licenses at the 
Mukallah area (Block 15), the Hood area (Block 35), the Qusa 
area (Block 74), and the Southeast Al-Mabar area (Block 49). 
Oil Search (Roy) Ltd. (a subsidy of Oil Search Ltd. of Papua 
New Guinea) was exploring for oil at the Jardan (Block 3) and 
the Barg (Block 7) areas. Occidental Petroleum Yemen was 
exploring for crude oil at Markha (Block 75). OMV had an 
engineering and procurement and construction contract at the 
Al-Mabar area (Block 2) and the South Sanu area (Block 29). 
PT Medco Energi Internasional Tbk of Indonesia had a permit 
to explore for oil at the Wadi Amed area (Block 82) and the 
Wadi Arat area (Block 83). Reliance Industries Ltd. of India was 
exploring for oil at the Jeza area (Block 34) and the Marait area 
(Block 37). Safer E&P Operations Co. had a permit to explore 
in Al Sabatain (Block 20). Sinopec of China had exploration and 
production-sharing agreements for the Mashaf area (Block 69), 
the Al-Qarn (Block 71), and the Amakeen area (Block 1). Total 
E&P Yemen was exploring at Al-Ain (Block 72) and Ataq 
(Block 70) (Petroleum Exploration and Production Authority, 
2013). 


Outlook 


The Government planned to conduct a new round of bids for 
crude oil and natural gas exploration for twenty offshore and 
onshore open blocks in 2013. The approval of the Mines and 
Quarries law by the Government and Parliament and the gradual 
return to political stability and security to the country are likely 
to increase foreign investment to develop the country’s mineral 
sector and create additional employment around the country. 
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TABLE |! 
YEMEN: PRODUCTION OF MINERAL COMMODITIES’ 


(Thousand metric tons unless otherwise specified) 


“Estimated; estimated data are rounded to no more than three significant digits; may not add to totals shown. ‘Revised. do. Ditto. 
'Table includes data available through February 28, 2014. 


2012 


2,000 ° 
100 
75 
6,000 


500 
100 
3,000 
250 
1,400 


29,600 
7,600 
7,300 


65,700 


475 
645 
5,074 
3,686 > 
6,351 
11,060 
564 
2,000 ° 
29,900 


Commodi 2008 2009 2010 2011 
INDUSTRIAL MINERALS 
Cement 2,111 2,118 1,864 ° 951° 
sum® 100 200 "3 200 * 100 
Salt® 65 79 *3 75 75 
Sand and gravel® 12,000 * 12,360 "3 12,500 * 6,000 ' 
Stone:° 
Basalt 900 899 3 900 500 
Granite 220 220 3 220 100 
Limestone 5,500 5,900 > 6,000 3,000 
Marble 650 "3 690 "3 250 250 
Volcanic tuff 2,600 2,657 > 2,700 1,400 
MINERAL FUELS AND RELATED MATERIALS“ 
Natural gas: 
Gross million cubic meters 29,632 29,600 "° 29,200 29,600 
Marketed do. 7716 800 6,200 9,600 * 
Liquids” thousand 42-gallon barrels 3,650 3 7,300 * 7,300 ' 7,300 ° 
Petroleum: 
Crude, including condensate do. 114,975 111,690 106,215 ' 83,220 
Refinery products: 
Liquefied petroleum gas“ do. 438 438 438 438 
Naphtha® do. 888 > 645 645 645 
Gasoline do. 5,110 5,110 5,110 4,964 ' 
Kerosene® do. 4,050 ' 4,050 ° 4,050 3,395 ©3 
Distillate fuel oil do. 7,775 7,780 "© 7,373 5,913 
Residual fuel oil do. 14,750 14,800 "° 14,272 * 11,753 * 
Asphalt® do. 703 3 564 3 564 564 
Other do. 84° 213° 150 "° 1,900 "° 
Total® do. 33,800 ' 33,600 * 32,600 ' 29,600 * 


"In addition to the commodities listed, aggregate, feldspar, mica, rolled-steel bars, silica sand, talc, and zeolites may have been produced, but available 


information is inadequate to make reliable estimates of output. 
: Reported figure. 


“Sources of hydrocarbon data are PB Statistical Review of World Energy June 2013 and Organization of Arab Petroleum Exporting Countries’ Annual 


Statistical Report 2012. 
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TABLE 2 


YEMEN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity’ 
Basalt Local private companies Hadramaout, Sanna, Taiz, 900 


Dhamar 


Cement Amran Cement Factory [Yemen Corporation for Cement Kilns and mills at Amran 1,500 


Industry and Marketing (YCC), 100%] 


Do. Al Burh Cement Factory [Yemen Corporation for Cement Kilns and mills at Mafraq 800 

Industry and Marketing (YCC), 100%] 
Do... Bajil Cement Factory [Yemen Corporation forCement —SCXKilnsandmillsatBajil | 500. 

Industry and Marketing (YCC), 100%] near Taiz 

Do. National Cement Co. (Hayel Saeed Anam & Co. Ltd., 100%) Kilns and mills at Wadi Saim, 1,600 

Lahj 

Do. Arabian Yement Cement Co. Ltd. (Eastern Province Kilns and mills at Al-Oyoun, 1,500 

Cement Co., 30%; Al-Amoudi Group, 15%; Bagshan Hadramaout 


Group, 15%; Saudi Binladin Group, 10%; Baroom 
Investment Holding Co. Ltd., 10%; Ali Ali Hussain 
Miksa, 10%; Sara Development Co. Ltd., 5%; Yemeni 
Group for Development of Yemen, 5%) 


Clays Local private companies Al Hudaydah, Lahj, Ebb, Hijja, 700 
Jawf, Marib, Samaa, 
Shabwah, Taiz 
Gypsum do. Al Hudaydah, Hadramaout, 200 
Sanaa, Shabwah 
Limestone do. Amran, Hadramaout, Sanaa, 4,000 
Taiz 
Do. 3S Minerals Pvt. Ltd Hadramaout 1,000 
Do. Naine Minerals and Resources Pte. Ltd. Hadramaout, Yathmoon 1,000 
Marble do. Hijja, Marib, Taiz 700 
Natural gas: 
Associated million cubic meters Jannah Hunt Oil Co. (Yemen General Corporation for Jannah field (Block 5) 227 
Oil and Gas, 71%, and Hunt Oil Co., 29%) 
Liquefied thousand metric tons Yemen LNG Co. (Total E&P Yemen, 39.6%; Hunt Oil Co., Marib field (Block 18), 6,700 
17.2%; Yemen Gas Co., 16.7%; SK Energy, 9.6%; Korea LNG plant in Belhaf 
Gas Corp., 6%; Hyundai Corp., 5.9%; Yemen General 
Authority for Social Security and Pensions, 5%) 
Petroleum: 
Crude thousand 42-gallon barrels | Occidental Petroleum Yemen (Occidental Petroleum Damis field (Block S1) 4,000 
Corp., 65%, and Yemen General Corporation for Oil 
and Gas, 35%) 
Do. do. OMVA.G., 68%, and Yemen General Al-Uala field (Block $2) 1,560 
Corporation for Oil and Gas, 32% Z Sere 
Do. do. Calvalley Petroleum Ltd., 59%, and Yemen General Malik field (Block 9) 2,000 
Corporation for Oil and Gas, 41% = 
Do. do. | DNO Yemen (Yemen General Corporation for Oil and Hwarim field (Block 32) 3,300 
Gas, 52%, and DNO International ASA, 48%) ; 
Do. do. | DNO Yemen (DNO International ASA, 62%, and Yemen South Hwarim field 2,600 
General Corporation for Oil and Gas, 38%) (Block 43) ee 
Do. do. Yemen General Corporation for Oil and Gas, 51%, East Saar field (Block 53) 4,000 
and Dove Energy Ltd., 49% I ee ee 
Do. do. Jannah Hunt Oil Co. (Yemen General Corporation for Oil Jannah field (Block 5) 15,700 
and Gas, 71%, and Hunt Oil Co., 29%) ne ee 
Do. do. Korea National Oil Co. (KNOC), 82%, and Yemen General West Ayad field (Block 4) 123 
Corporation for Oil and Gas, 18% ee 
Do. do. Total E&P Yemen (Yemen General Corporation for Oil East Shabwah field (Block 10) —_ 13,700 
and Gas, 59%, and Total S.A., 41%) Se 
Do. do. Safer E&P Operations Co. (Government, 100%) Marib field (Block 18) ——-22,000_ 


See footnotes at end of table. 
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TABLE 2—Continued 


YEMEN: STRUCTURE OF THE MINERAL INDUSTRY IN 2012 


(Thousand metric tons unless otherwise specified) 


Annual 
Commodity Major operating companies and major equity owners Location of main facilities capacity® 
Petroleum—Continued: 
Crude—Continued thousand Masila Petroleum Exploration and Production Co. Masila field (Block 14) 42,000 
42-gallon barrels (PetroMasila) 
Do. do. Canadian Nexen Yemen Ltd. (Nexen Inc., 63%, and Yemen East Al-Hajr oilfield 5,500 
General Corporation for Oil and Gas, 37%) (Block 51) 
Refined 42-gallon Aden Refinery Co. (Government, 100%) Refinery at Aden 120,000 
barrels per day 
Do. do. Yemen Oil Refining Co. (Yemen Hunt Oil Co. and Topping plant at Marib 20,000 
Exxon Yemen, Inc., 75.5%, and Yukong Group, 24.5%) 
Pumice Local private companies Dhamar 2,500 
Salt: 
Crude: 
Marine Local private companies Eleven saltworks near Aden 150 
Rock do. Five salt mines near Salif 140 
Refined Salt Refining and Packing Factory (Government) Salif 50 
Do. Aden Salt Factory (Government) Aden 150 
Scoria : Local private companies Dhamar, Maarib, Shabwah 500 
Steel, rolling mills Arab Iron and Steel Corp. do. 100 
Do. Mukalla Iron and Steel Co. Rayan 500 
Do. Yemen Steel Manufacturing Company Ltd. (Al-Rhabi Al Hodaydah 500 
Trading Group, 100%) 
Stone About 1,900 local private companies Dhamar, Mayana, Sana'a, 16,000 
Taiz, and Wadi Marek 
“Estimated; estimated data are rounded to no more than three significant digits. Do., do. Ditto. 
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